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RESTRICTED 


This  TM  supersedes  portions  of  WDTB  ORD  12,  12  Jan  44;  WDTB  ORD  20,  24  Jan  44; 
WDTB  ORD  41.  12  Feb  44;  WDTB  ORD  83,  25  Apr  44;  WDTB  ORD  88,  4  May  44;  WDTB 
ORD  125,  22  Jul  44;  WDTB  ORD  126,  19  Jul  44;  WDTB  ORD  133,  3  Aug  44;  OFSTB 
700-58,  reprinted  at  TB  ORD  161,  28  May  43;  OFSTB  700-66,  11  Jun  43;  OFSTB  700-67. 
reprinted  as  TB  ORD  150,  15  Jun  43;  OFSTB  700-71,  28  Jun  43;  and  OFSTB  700-90, 
11  Aug  43;  however,  these  TB's  remain  in  force  until  incorporated  in  all  other  affected  TM's 
or  tpedfically  rescinded. 


a.  These  instructions'-'  are  published  for  the  information  and  guid- 
ance of  all  concerned.  They  contain  information  on  operation  and 
maintenance  of  the  equipment,  as  well  as  descriptions  of  major  units 
and  their  functions  in  reladon  to  other  compHDnents  of  this  vehicle. 
They  apply  only  to  the  90-mm  gun  motor  carriage  M36B2,  wet  and 
dry  sump  models,  and  are  arranged  in  four  parts:  Part  One,  Intro- 
duction; Part  Two,  Operating  Instructions;  Part  Three,  Maintenance 
Instructions;  Part  Four,  Auxiliary  Equipment. 

b.  The  appendix  at  the  end  of  the  manual  contains  instructions 
for  shipment  and  limited  storage,  and  a  list  of  references  including 
standard  nomenclature  lists,  technical  manuals,  and  other  publications 
applicable  to  the  vehicle. 

2.  RECORDS. 

a.  Forms  and  records  applicable  for  use  in  performing  prescribed 
operations  are  listed  below  with  a  brief  explanation  of  each: 

(1)  W.D.,  A.G.O.  Form  No.  9-74  (Old  W.D.,  O.O.  Form  No. 
7360),  Army  Motor  Vehicle  Operator's  Permit.  This  form  will 
be  issued  by  commanding  officers  of  posts,  camps,  stations,  or  organiza- 
tions to  all  operators  of  military  vehicles  who  have  passed  the  driver's 
examination  (TM  21-300  and  TM  21-301)  and  are  qualified  to  drive 
the  particular  vehicle  noted  on  the  permit. 

(2)  War  Department  Lubrication  Order.  War  Department 
Lubrication  Order  No.  9-745  prescribes  lubrication  maintenance  for 
this  vehicle.  A  lubrication  order  is  issued  with  each  vehicle  and  is 
to  be  carried  with  it  at  all  times. 

(3)  Standard  Form  No.  26,  Driver's  Report  —  Accident, 
Motor  Transportation.  One  copy  of  this  form  will  be  kept  with 
the  vehicle  at  all  times.    In  case  of  an  accident  resulting  in  injury  or 

*To  provide  operating  instructions  with  the  materiel,  this  technical  manual  has  been  published 
in  advance  of  complete  technical  review.  Any  errors  or  omissions  will  be  corrected  by  changes 
or,  if  extensive,  by  an  early  revision. 


PART  ONE  -  INTRODUCTION 


Section  I 


GENERAL 


1.  SCOPE. 
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property  damage,  it  will  be  filled  out  by  the  driver  on  the  spot  or  as 
promptly  as  practicable  thereafter. 

(4)  War  Department  Form  No.  48  (Old  W.D.,  G.M.C.  Form 
No.  237),  Driver's  Trip  Ticket  and  Preventive  Maintenance 
Service  Record.  This  form,  properly  executed,  will  be  furnished 
the  driver  when  his  vehicle  is  dispatched  on  non-tactical  missions. 
The  driver  and  the  official  user  of  the  vehicle  will  complete  in  detail 
appropriate  parts  of  this  form.  These  forms  need  not  be  issued  for 
vehicles  in  convoy  or  on  tactical  missions.  The  reverse  side  of  this 
form  contains  the  driver's  daily  and  weekly  preventive  maintenance 
service  schedule  which  is  mandatory. 

(5)  W.D.,  A.G.O.  Form  No.  478,  MWO  and  Major  Unit  As- 
sembly Replacement  Record  and  Organization  Equipment 
File.  This  form  is  designed  for  use  with  all  motor  vehicles.  This 
form  will  be  kept  in  the  possession  of  second  echelon  personnel  and 
will  accompany  vehicles  upon  transfer  and  evacuation  to  higher 
echelons.  Personnel  keeping  modification  or  major  unit  assembly 
replacement  records  will  record  clearly  description  of  work  completed 
and  will  initial  in  column  provided.  When  modification  is  completed, 
record  date,  hours,  and/or  mileage,  and  MWO  number.  When  major 
unit  assemblies  (engine,  transmission,  transfer  case,  and  tracks)  are 
replaced,  record  date,  hours  and/ or  mileage,  and  nomenclature  of  unit 
assembly.  Minor  repairs,  parts,  and  accessory  replacements  will  not 
be  recorded.  All  essential  forms  and  records  on  vehicles  will  be  filed 
in  the  jacket  of  Form  No.  478. 

(6)  War  Department  Form  No.  30  (Old  W.D.  Form  No.  39), 
Report  of  Claims  Officer.  This  form  is  used  by  the  claims  officer 
in  reporting  his  investigation  of  motor  accidents. 

(7)  W.D.,  A.G.O.  Form  No.  9-69,  Spot  Check  Inspection  Re- 
port FOR  ALL  Full-track  and  Tank-like  Wheeled  Vehicles. 
This  form  will  be  used  by  all  commanding  officers  or  their  staff  rep- 
resentatives in  making  spot  check  inspections  on  full-track  and  tank- 
like wheeled  vehicles. 

(8)  W.D.,  A.G.O.  Form  No.  9-73  (Old  W.D.,  O.O.  Form  No. 
7358),  Data  for  Registration — Motor  Vehicle.  All  vehicles  will 
be  registered  in  the  War  Department  Motor  Vehicle  Central  Records 
Office,  Office,  Chief  of  Ordnance — Detroit,  Michigan.  Registration 
will  be  made  by  accomplishing  this  form  in  accordance  with  AR  850-10. 

(9)  W.D.,  A.G.O.  Form  No.  9-75  (Old  W.D.,  O.O.  Form  No. 
736 1 ),  Daily  Dispatching  Record  of  Motor  Vehicles.  This  form 
will  be  used  to  keep  a  daily  record  of  all  vehicles  dispatched. 


(10)  W.D.,  A.G.O.  Form  No.  9-81  (Old  W.D.,  O.O.  Form  No. 
7370),  Exchange  Part  or  Unit  Identification  Tag.  This  tag  will 
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be  used  when  exchanging  unserviceable  parts,  assembhes,  subassem- 
bhes,  or  automotive  tools  for  like  serviceable  items. 

(11)  W.D.,  A.G.O.  Form  No.  460,  Preventive  Maintenance 
Roster  (Old  W.D.,  A.G.O.  Form  No.  6,  Duty  Roster).  This  form 
will  be  used  for  scheduling  and  maintaining  a  record  of  motor  vehicle 
maintenance  operations  (monthly  and  semi-annually).  It  may  be 
used  for  lubrication  records. 

(12)  W.D.,  A.G.O.  Form  No.  462,  Preventive  Maintenance 
Service  and  Technical  Inspection  Work  Sheet  for  Full-track 
and  Tank-like  Wheeled  Vehicles.  This  form  will  be  used  for  all 
monthly  and  quarterly  maintenance  services  and  for  all  technical 
inspections  of  these  vehicles. 


a.  Genera]  (figs.  1,  2,  3,  and  4).  The  90-mm  gun  motor  carriage 
M36B2  is  an  armored,  full-track-laying  vehicle  powered  by  a  twin 
Diesel  power  unit  (figs.  38  and  39).  The  power  unit  consists  of  two 
6-cylinder,  2-cycle,  liquid-cooled  Diesel  engines,  mounted  side-by-side 
as  a  single  unit  in  a  compartment  at  the  rear  of  the  vehicle.  The 
vehicle  has  five  speeds  forward  and  one  reverse.  It  is  steered  and 
braked  by  means  of  two  vertical  levers  in  the  driver's  compartment 
(fig.  5).  The  vehicle  can  be  identified  by  its  flat  top  hull  with  sloping 
armored  sides,  and  sloping  turret  sides.  Bosses  welded  to  the  hull 
front  and  side  plates  are  for  attaching  auxiliary  armor  plate.  Ver- 
tical-type suspension  is  used,  with  4V2-inch  spacers  attached  to  the 
bogie  brackets  to  allow  for  extended  end  connectors  on  the  inside  of 
the  track  as  well  as  on  the  outside.  The  cast  armor  steel  turret  is 
provided  with  an  armored  top  cover  and  an  extra  plate  of  armor 
directly  behind  the  gun  shield.  The  turret  can  be  traversed  360 
degrees  either  manually  or  by  hydraulic  power. 

b.  Armament.  The  armament  of  the  90-mm  gun  motor  carriage 
M36B2  consists  of  a  90-mm  gun  M3  and  a  caliber  .50  antiaircraft 
machine  gun  M2  HB.  The ,  personnel  armament  consists  of  caliber 
.30  Ml  carbines,  caliber  .45  M1928A1  submachine  gun,  and  frag- 
mentation grenades  MK  II. 

e.  Radio  and  Intercommunication  Systems.  The  vehicle  is 
equipped  with  radio  transmitter  and  receiver  for  communicating  with 
other  vehicles.  In  addition,  an  intercommunication  system  is  pro- 
vided for  the  commander  and  crew. 
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4.    DIFFERENCES  BETWEEN  MODELS. 

a.  Identification.  E^ch  vehicle  has  an  identification  plate  in  the 
driver*s  compartment  attached  to  the  left  side  of  the  hull.  This  plate 
carries  the  vehicle  serial  number,  manufacturer's  name,  and  operating 
data.  The  same  serial  number  is  stamped  on  all  four  towing  brackets 
and  on  the  hull  behind  the  identification  plate. 

b.  Major  Production  Differences.  The  vehicle  may  be  powered 
by  either  wet  sump  or  dry  sump  engines,  the  wet  sump  engine  carry- 
ing the  engine  lubricating  oil  in  the  sump  or  oil  pan  of  the  engine, 
and  the  dry  sump  engine  requiring  separate  lubricating  oil  tanks  to 
carry  the  engine  lubricating  oil  supply. 


5.  DATA. 

a.  Vehicle  Specifications. 

Length,  over-all  24  ft  SVs  in. 

Width,  over-all  (with  sand  shield)   10  ft 

Height,  over-all  10  ft  3  ^  V,  «  in. 

Tread  (center-to-center)    91  in. 

Crew    5  men 

Weight  of  vehicle  (fighting)  66,000  lb 

Ground  clearance    18%  in. 

Ground  pressure    15  psi 

b.  Performance. 

Maximum  sustained  speed  (on  hard  road  surface)   25  mph 

Maximum  allowable  engine  speed  (no  load)  2,100  rpm 

Maximum  grade  ascending  ability   50  pet 

Maximum  grade  descending  ability  50  pet 

Maximum  width  of  ditch  that  tank  will  cross  90  in. 

Maximum  vertical  obstacle,  such  as  wall,  that  tank 

will  climb  over   19  in. 

Maximum  fording  depth  (at  lowest  forward  speed)  42  in. 

Fuel  consumption  (approx)  .7  mi  per  gal 

c.  Capacities. 

Fuel  capacity  165  gal 

Power  train  lubricant  capacity   164  qt 

Cooling  system  capacity   120  qt 

Crankcase  capacity  32  qt 

Transfer  case  2V2  qt 

Oil  tank  (dry  sump  engine  only)  28  qt 

d.  Communications. 

Radio  (American)  SCR-610 

(British)  BR- 19 

Interphone    (American)  PC-99 
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Section  III 

TOOLS,  PARTS,  AND  ACCESSORIES 

6.  PURPOSE. 

a.  The  lists  in  this  section  are  for  information  only  and  must  not 
be  used  as  a  basis  for  requisition.  When  ordering  on-vehicle  material, 
refer  to  the  latest  issue  of  ORD  7  SNL  G-237. 

7.  ON-VEHICLE  TOOLS, 
a.  Pioneer. 


Quantity 
/•hide 


Item  Name  and  Drawing 
Number  or  Piece  Mark 


Stowage 

Location 


10 


AX,  chopping,  4-lb  (41-A-1277) 

Bracket  on  rear 

plate 

BAR,  pinch,  5-ft  long,  pinch-point 

Bracket  on  rear 

(41-B-175) 

plate 

CUTTER,  wire.  Ml 93 8  w/carrier 

In  tool  box  under 

subfioor 

HANDLE,  mattock  (41-H-1286) 

Bracket  on  rear 

plate 

MATTOCK,  pick,  Ml  (without  handle) 

Bracket  on  rear 

(41-M-772) 

plate 

SHOVEL,  short-handled  (41-S-3170) 

Bracket  on  rear 

plate 

SLEDGE,  blacksmith,  dble-face,  10-lb 

Bracket  on  rear 

(41-S-3726) 

plate 

Vehicle. 
CHISEL,  cold,  VA-in.  (41-C-1124) 
BAR,  cross  (41-B-154) 
BAR,  extension,  handy  grip,  V2-in.  sq 

drive,  5-in.  long  (4  l-B-3 11-200) 
BAR,  extension,  V2-in.  sq  drive,  10-in. 

long  (41-B-309) 
DRIFT,  starting  (41-D-1545-205) 
DRIFT,  finishing  (41-D-1545-2 10) 
FILE,  hand,  smooth,  8-in.  (41-F-1028) 
FILE,  3  sq,  smooth,  6-in.  (41-F-1572) 
FIXTURE,  set,  track  connecting  and 

connector  pulling  (41-F-2997-86) 
HAMMER,  machinist's,  ball  peen,  32-oz 

(41-H-527) 
HANDLE,  combination  tee,  V2-in.  sq  drive, 

lO-in.  long  (41-H-1509-54) 


In 

tool 

bag 

In 

tool 

bag 

In 

tool 

bag 

In 

tool 

bag 

In 

tool 

bag 

In 

tool 

bag 

In 

tool 

bag 

In 

tool 

bag 

In 

tool 

bag 

In 

tool 

bag 

In 

tool 

bag 
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Too/f,  Parts,  and  Accessories 


Quantity  Item  Nome  and  Drawing 

per  Vehicle  Number  or  Piece  Mark 

HANDLE,  combination  tee,  ^/4-in.  sq  drive, 

17-in.  long  (41-H-1509-60) 
HANDLE,  flexible,  y2-in.  sq  drive,  12 -in. 

long  (41-H-1502) 
HANDLE,  ratchet,  reversible,  V2-in.  sq 

drive,  9-in.  (41-H-1505) 
HANDLE,  speeder,  V2-in.  sq  drive,  17-in. 

long  (41.H-1508) 
JOINT,  universal,  V2-in.  sq  drive 

(41-J-380) 
PLIERS,  combination  slip  joint,  8-in. 

(41-P-1652) 
PLIERS,  side-cutting,  8-in.  (41-P-1839) 

SCREWDRIVER,  machinist's,  5-in.  blade 

(41-S-1385) 
SCREWDRIVER,  special  purpose,  lV2-in. 

blade  (4 1-S- 1062-90) 
SCREWDRIVER,  special  purpose,  1^4 -in. 

blade  (41-S-1063) 
SCREWDRIVER  (nonmagnetic) 

(41-S-1067-700) 
WRENCH,  adjustable,  single-end,  8-in. 

long  (41-W-486) 
WRENCH,  adjustable,  single-end,  12-in. 

long  (41-W-488) 
WRENCH,  engineer's,  dble-hd,  alloy  steel, 

";i,;-in.  X  Vs-in.  (41-W-990) 
WRENCH,  engineer's,  dble-hd,  alloy  steel, 

•in-in.  X  V2-in.  (41-W-lOOO) 
WRENCH,  engineer's,  dble-hd,  alloy  steel, 

•^i,;-in.  X  ^Vir.-in.  (41-W-1005-5) 
WRENCH,  engineer's,  dble-hd,  alloy  steel, 

5/8 -in.  X  3/4 -in.  (41-W-1008) 
WRENCH,  engineer's,  dble-hd,  alloy  steel, 

'•'H.-in.  X  ys-in.  (41-W-1015) 
WRENCH,  engineer's,  dble-hd,  alloy  steel, 

i  >i,;-in.  X  1-in.  (41-W-1021) 
WRENCH,  plug,     ,;-in.  hex 

(for  transmission  and  oil  drain  plug) 
(41-W-1960-175) 
WRENCH,  plug,  y4-in.  hex 

(for  differential  filler  and  drain  plug) 
(41-W-1960-236) 


Stowage 

Location 

In  tool  bag 

In  tool  bag 

In  tool  bag 

In  tool  bag 

In  tool  bag 

In  tool  bag 

In  tool  bag 
In  tool  bag 

In  tool  bag 

In  tool  bag 

On  compass  mount 

In  tool  bag 

In  tool  bag 

In  tool  bag 

In  tool  bag 

In  tool  bag 

In  tool  bag 

In  tool  bag 

In  tool  bag 

In  tool  bag 

In  tool  bag 
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Part  One  —  Introducfion 


Quantity 
p«r  V*hicU 


Item  Name  and  Drawing 
Number  or  Piece  Mark 


Stowage 

Location 


WRENCH,  safety  screw,  %j-in.  hex 
(41.W-2449) 


In  tool  bag 


WRENCH,  safety  screw,  Vs-in.  hex 
(41-W-2450) 


In  tool  bag 


WRENCH,  safety  screw,  -y^  ,;-in.  hex 
(41-W-2452) 


In  tool  bag 


WRENCH,  safety  screw,  VA-'in.  hex 
(41-W-2454) 


In  tool  bag 


WRENCH,  safety  screw,  yir.-in.  hex 
(41-W-2455) 


In  tool  bag 


WRENCH,  safety  screw,  ^-in.  hex 
(41-W-2456) 


In  tool  bag 


WRENCH,  safety  screw,  Vs-in.  hex 


In  tool  bag 


2 
2 
1 
1 
1 
1 
1 


(41-W-2458-55) 

WRENCH,  socket,  V2-in.  sq  drive,  Vs-in.        In  tool  bag 
(41-W-3001-200) 

WRENCH,  socket,  V2-in.  sq  drive,  'ir,-in.       In  tool  bag 
hex  (41-W-3001-300) 

WRENCH,  socket,  V2-in.  sq  drive,  V2-in.  hex    In  tool  bag 

(41-W-3001-325) 
WRENCH,  socket,  Va-in.  sq  drive,  '/i  ,;-in.       In  tool  bag 

hex  (41-W-3009) 
WRENCH,  socket,  y2-in.  sq  drive,  Vs-in.  hex    In  tool  bag 

(41-W-3013) 

WRENCH,  socket,  y2-in.  sq  drive,  ^A-in.        In  tool  bag 

hex  (41-W-3017) 
WRENCH,  socket,  y2-in.  sq  drive,  Vs-in.  hex    In  tool  bag 

(41-W-3023) 

WRENCH,  socket,  Vi-in.  sq  drive,  ^  ^1  ^j-in.    In  tool  bag 

hex  (41-W-3025) 
WRENCH,  socket,  y2-in.  sq  drive,  1-in.  hex    In  tool  bag 

(41-W-3027) 

WRENCH,  socket,  y2-in.  sq  drive,  l|/i,;-in.    In  tool  bag 

hex  (41-W-3029) 
WRENCH,  socket,  y2-in.  sq  drive,  1  ys-in.      In  tool  bag 

hex  (41-W-3031) 
WRENCH,  socket,  y4-in.  sq  drive,  iy2-in.      In  tool  bag 

hex  (41-W-3046) 
WRENCH,  track  adjusting  On  rear  plate 

(41-W-640-400) 


^  Google 
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c.  Gun. 

(1)  90-MM  Gun  M3. 

Quantity  lt«ni  Nam*  and  Drawing  Stewag* 

p«r  V*hicl*  Numb*r  or  Pi*c*  Mork  Location 

1      EYE  BOLT,  breechblock  removing  In  tool  box 

(A25871) 

1      TOOL,  breechblock  removing  (B 163479)    In  tool  box 

(2)  Caliber  .50  Machine  Gun  M2. 

1      WRENCH,  combination,  M2  (D2 8242)        In  tool  box 


8     ON-VEHICLE  EgUIPMENT. 

a.  Communications. 

1  ANTENNA,  complete  with  Cover 
(SCD1241)  consisting  of: 
1 — Mast  section  MS5 1 
1 — Mast  section  MS52 
1 — Mast  section  MS53 
1 — Mast  section  MS49 
1 — Mast  section  MS50 
(command  tanks  only) 

1      FLAG  SET,  M238,  composed  of: 
l_Case  CS-90 
1— Flag  MC-273  (red) 
1 — Flag  MC-274  (orange) 

1 —  Flag  MC-275  (green) 
3 — Flag  staffs  MC-270 

12      FLARES  (command  tanks  only  ), 
composed  of: 

3 — White  Star,  parachute,  flare, 
M17A1 

3 — White  Star,  cluster,  fiare,  M18A1 
3 — Green  Star,  parachute,  flare, 
M19A1 

3 — Amber  Star,  parachute,  flare, 
M21A1  (AP50-A) 

1      PANEL  SET  (AP50-A),  consisting  of: 

2 —  Cases  CS-150 
1— Panel  AL-140 
1— Panel  AL-141 

1      PROJECTOR,  pyrotechnic  hand,  M9 

1      RADIO  SET,  SCR-506  (command  tanks 
only) 


Blanket  roll  rack — 
rear  of  tank 


Right  turret  wall 


In  box — mounted 
on  battery  box 


On  turret  bustle 


Under  floor 


718819  O  -  46  -  2 
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Part  On*  —  Introduction 


Quantity  Item  Name  and  Drawing 

per  Vehicle  Number  or  Piece  Mark 

1      RADIO  SET,  either  SCR-610  or  British 
radio  BR- 19 


1        INTERPHONE  SYSTEM  RC-99 


18      SIGNALS,  pyrotechnic,  consisting  of: 
6 — Green  M15 
6— Red  Mil 
6_White  M16 


b.    Fire  Extinguishers. 

2       EXTINGUISHER,  fire,  4  lb,  CO. 


V,  Rations. 

30  boxes  Type  "K,"  2  days'  rations  for  5  men 

or 

2  cans  Type  "D,"  I  day  rations  for  5  men 

d.    Gun  Accessories. 

( 1 )    90-MM  Gun  M3. 

1      BAG,  empty,  shell  case  cover  breech, 
90-mm  (D90241) 

1      BOOK,  Artillery  Gun,  0,0.  Form  No.  5825 

1      BRAKE,  muzzle,  M3  (D7226866) 

1      BRUSH,  bore  M 19  (C53954)  w/ Staff  and 
wiper  ring,  composed  of: 
1— Brush,  bore,  M19  (B181980) 
1 — Ring  wiper  (B181986) 

1 —  Staff,  section  end  (C87667) 

2 —  Staff,  section  middle  (C87666) 

1      COVER,  bore  brush,  M518  (C106252) 
1      COVER,  muzzle  (D7046305) 

1        EXTRACTOR,  shell 

1      GUN,  lubricating,  oil  (2  oz)  (CLAX7) 
1      HOSE,  assembly  (CL AX  7) 


Stowage 

Location 

Right  front  sponson 

by  assistant 

driver 
At  each  crew 

member's 

station 

Two  16-in.  cal.  .30 
Ml  ammunition 
boxes  on 
sponson  (right 
of  assistant 
driver),  two 
under  floor 

One  in  bracket 
near  driver,  one 
in  bracket  in 
turret 

Ration  box  under 
right  subfloor 


On  recoil  guard 

Instruction  bag 

On  90-mm  gun 

muzzle 
Bracket  on  engine 

bulkhead 


On  gun  brush 
On  gun  muzzle 
Spare  parts  box 
In  tool  box 
In  tool  box 


^  Google 
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Quantity 
p«r  VvhicI* 


Item  Nam*  and  Drawing 
Number  or  Piece  Mark 


Stowage 

Location 


1 

10 

4 

1 

1 

1 
1 

1 

2 

1 

1 

1 


Digitized  by 


OIL,  recoil,  special  (Spec.  AXS-808)  (in    In  can 
container,  1  qt,  type  1,  class  D,  Spec. 
100-13) 

RAMMER,  cleaning  and  unloading 
(C70983) 

SETTER,  fuse,  M14  (B176535) 


Bracket  on  engine 
bulkhead 


SIGHT,  bore  (15-2A-11)  Muzzle- 
RFllCD,  Breech— RFllZB 

TABLE,  firing  (FT  90-C-2) 

TARGET,  testing  (set  of  4) 


1      WRENCH,  fuse,  M7  (B171669) 


In  tool  box  under 

subfloor 
In  tool  box,  right 
rear  lower  hull 

Instruction  bag 

In  tool  box,  right 
rear  lower  hull 

In  tool  box,  right 
rear  lower  hull 


(2  )    Caliber  .50  Machine  Gun  M2,  HB,  Flexible. 
1      BAG,  empty  cartridge 

BAG,  metallic  belt  link  (D34338) 


BOX,  ammunition,  100-rd,  cal.  .50 
(D73913) 

BRUSH,  cleaning,  cal.  .50,  M4  (C4037) 
CASE,  cleaning  rod,  M15  (C64274) 


In  tool  box  under 
subfloor 

Bracket  under 
subfloor 

In  tool  box  under 
subfloor 

In  tool  box  under 
subfloor 

CHUTE,  metallic  belt  link,  Ml  (C61331)    In  tool  box  under 

subfloor 

COVER,  cal.  .50  barrel  (D91031)  On  spare  barrel 

COVER,  cal.  .50  machine  gun  (D91030)     On  cal.  .50 

machine  gun 

COVER,  mount,  tripod,  cal.  .50,  M3 
(D91436) 

ENVELOPE,  spare  parts.  Ml  (w/o  con-    In  tool  box  under 
tents)  (C59696) 

EXTRACTOR,  ruptured  cartridge 
(C64392) 

HOOD,  cal.  .50  machine  gun  mount 
(D91434) 

MOUNT,  tripod,  cal.  .50  machine  gun  M3    Strapped  to  top  of 
(D7135) 


Bracket  on  turret 
bustle 


subfloor 

In  tool  box  under 
subfloor 

On  mount 


rear  bustle 
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Part  One  —  Introduction 


Quantity  lt«in  Nam*  and  Drawing 

por  VahicU  Number  or  Pi«c«  Mark 

1      OILER,  filling,  oil  buffer  (B8514) 


1  ROD,  cleaning,  jointed,  M7  (D35441) 
(3)    Hand  Grenades. 

6       FRAGMENTATION,  Mk  II  (82-0-41) 


6      SMOKE,  WP,  M15  (82-0-11) 

4      SMOKE  POTS,  HC,  Ml  (C-36-1-1) 


e.  Sighting. 

1  ASSEMBLY,  headrest  (7670752) 

2  BINOCULAR,  M3,  complete,  composed  of : 

1— Binocular  M3  (22-314) 

1 — Case,  carrying,  M17  (D44160) 

5  BULB,  lamp   (for  elevation  quadrant) 

(A346508) 
1      CASE,  carrying,  M51  (D7690527) 

1      CASE,  carrying,  gunner's  quadrant,  Ml 
(38-8-26) 

1      CASE,  panoramic  telescope  (D40871) 

1  COVER,  telescope  (D7026208) 

6  head  (for  periscope  M6)  (spare) 

(C80815),  composed  of: 
1 — ^Headrest 
1 — Holder,  periscope 
1 — Kit,  wiring 

2  LAMP,   electric    (for   telescope  reticle 

lights)  (A179389) 
1      LIGHT,  aiming  post,  M14,  complete,  com- 
posed of: 

8_Cell,  flashlight  (BA30) 

1 —  Chest,  packing,  M14  (D46089) 

2—  Lamp,  electric,  3-volt  (A179389) 
2 — Light,  aiming  post,  M14  (D43977) 


Stowag* 

Location 

In  tool  box  under 

subfioor 
In  tool  box  under 

subfloor 

In  cal.  .50  M2 
ammunition 
boxes  (under 
floor) 
Rear  of  driver 
In  longitudinal 
compartment 
(under  floor) 

On  gun  mount 
One  in  sponson 
right  of  assistant 
driver,  one  in 
bracket  in  turret 
In  box  (C101039) 

On    hull  subfloor 

(right  side) 
Bracket  in  turret 

On  turret  basket 
floor 

On  telescope 
bracket 

In  boxes  near  as- 
sistant driver 


In  box  (C101039) 
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Quantity  It^m  Norn*  and  Drawing 

p«r  V«hici«  Number  or  Pi«ct  Mork 

1      LIGHT,  instrument,  M30  (for  elevation 
quadrant)  (D84307) 

1      LIGHT,  instrument,  M31  (D105285)  (for 
panoramic  telescoi^e  M12) 

1      LIGHT,  instrument,  M33  (D84221)  (for 
telescope  M76D  or  M76F) 
or 

1      LIGHT,  instrument,  M32  or  M39C  (for 
telescope  M70P) 

1      MOUNT,  panoramic  telescope,  T104E1 
(90-173) 

1      MOUNT,  telescope,  T92  (90-162) 

3      PERISCOPE  M6  (22-331) 

3      PERISCOPE  M6  (spare)  (22-331) 

1      POST,  aiming.  Ml,  complete,  composed 
of: 

1 —  Cover,    aiming    post,  M401 

(D37993) 

2 —  Post,  aiming.  Ml  (D2472) 

1      QUADRANT,  elevation,  M9  (92-31) 
1      QUADRANT,  gunner's,  Ml  (15-12M) 

1  RANGE  FINDER  M9A1  (SS-393A-1) 

2  TELESCOPE  M76F  (standard)  or  M76D 

or  M70P  (substandard)  (91-231) 


1      TELESCOPE,  panoramic,  M 12  (91-92) 


f.  Miscellaneoug. 


Tool*,  Ports,  ond  Acc«ssori*s 
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Stowog* 

Locotion 

On  gun  mount 

On  panoramic  tele- 
scope M12 

On  telescope  mount 


On  bracket  on  right 
turret  plate 

In  housing 

In  boxes  near  as- 
sistant driver 


Bracket  in  turret 

Bracket  in  turret 

In  carrying  case 
M51 

One  mounted  on 
90-mm  gun,  one 
in  stowage 
bracket  in  bustle 

In  case,  panoramic 
telescope 
(D40871) 


One  in  left  front 
turret,  one  under 
right  rear  sub- 
floor 

17 


1  ADAPTER,  extension,  hose  type,  lubricat- 

ing (B300333) 

2  APPARATUS,  decontaminating,  1  Vi-qt,  M2 

(Spec.  197-54-113) 
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Port  One  —  Introduction 


Quantity  Item  Name  and  Drawing 

per  Vehicle  Number  or  Piece  Mark 

1      ASSEMBLY,  pistol  grip  and  cable 

(B252251X 
5      BAG,  canvas  field,  OD  M1936  (2-3-16) 
1      BAG,  instruction  book 

1  BAG,  tool  (D71860) 

2  BELT,  safety  (B154723) 

28  BATTERY  (BA30)  ( 10  to  be  put  in  flash- 
lights, 6  to  be  put  in  instrument  lights) 
(12  spares) 

1      BOX  ASSEMBLY,  battery  and  bulb  stowage 
(C101039) 

1      BUCKET,  canvas  folding,  18-qt  (1-8-9) 

1      CABLE,  towing,  1  Vs-in.  x  20-ft  (B20859 1 ) 

5      CANTEEN,  M1910,  with  Cup  and  Cover 
MIOIO 

1  CATALOG,  service  parts,  SNL  G-237 

2  CONTAINER,  water,  5-gal  (QMC  standard 

A353) 

5      FLASHLIGHT,  Spec.  1553  (TL-122) 


1      FORM  NO.  478,  War  Dept.,  A.G.O.,  in 
container.  Form  No.  478-1 

26      GROUSER  (D48082)  (when  track 
(D48076)  or  (D48067)  is  used) 

1      GUN,  lubricating,  pressure  (hand- 
operated)  (C 144803) 

1  HOOD,  hatch,  driver's  (E8012) 

2  KIT,  first  aid  (12  unit)  (Spec.  1553) 


Stowage 

Location 

Left  side  turret  wall 

Strap  on  turret 

In  bracket  with 

books 
In  tool  box 

On  driver  and  assis- 
tant driver  seats 
In  box  (C101039) 


On  90-mm  rear  am- 
munition rack 
On  upper  hull 

Three  mounted  on 
turret,  two  in  hull 
front  plate 

In  instruction  bag 

Bracket  under  sub- 
floor 

In  brackets,  two  left 
of  driver,  one 
turret  front,  one 
right  sponson, 
one  left  sponson 

In  manual  com- 
partment 

Brackets  on  upper 
hull  side  plate 

In  tool  bag 

Bracket  —  left 
upper  side  plate 

One  in  bracket  to 
left  of  driver, 
one  outside  in 
armored  box  on 
right  side  plate 
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Quantity  lt«m  Nam*  and  Drawing  Stowag* 

p«r  V*hicU  Number  or  Pi*c«  Mark  Locotion 

1      LAMP,  inspection  (A2 13670)  Behind  instrument 

panel 

1      LAMP,  inspection  (B209297)  Bracket  to  right  of 

driver 

5      LAMP  (LM35A)  (spare  for  flashlight) 

1      LIST,   organizational   spare   parts   and    In  instruction  bag 
equipment,  SNL  G-237 

1      MANUAL,  field,  for  cal.  .50  machine  gun    In  instruction  bag 
M2  (FM  23-65) 

1  MANUAL,  technical  (for  90-mm  gun  motor    In  instruction  bag 

carriage  M36B2)  (TM  9-745) 

2  MITTENS,  asbestos,  pair  In  gun  tool  box 

1      NET,  camouflage,  cotton,  shrimp,  45  ft  x  '  On  turret 
45  ft  (Spec.  T-1669) 

1      OILER,  trigger  type,  1  pt  (B169931)  Bracket  under  right 

front  subfioor 

1      ORDER,  lubrication,  W.D.  (LO  9-745)         In  technical  manu- 
al TM  9-745 

1      PAULiN,  12  ft  X  12  ft  (D37 5 89)  Bracket  on  turret 

5      ROLL,  blanket  On  turret 

1      SHEET,  instruction,  for  compass  Instruction  bag 

1      SHIELD,  spotlight  (C122179)  On  spotlight 

1      SPOTLIGHT  (C 107406)  Left  turret  wall 

1      STOVE,   cooking,    gasoline,    M1941,    1    Under  subfloor 
burner,  consisting  of:    Coleman  mili- 
tary burner  No.  520  with  accessory 
cups 

4      STRAPS,  canvas,  1 V2  in.  x  50  in.  (QADX 1 )     On  turret 

1      TAPE,  adhesive,  olive-drab,  4-in.  width,    In  tool  box 
15-yd  long  (Spec.  AXS-871) 
(A312477) 

1      TAPE,  friction,   y4-in.  wide,  30-ft  roll    In  tool  box 
(A3 12440) 

1      TOP,  turret,  gun  motor  carriage  M36B2    In  place  on  turret 
(D91052) 
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Port  Of»«  —  fnfroducfiofi 


Quantity  lt«m  Nam*  and  Drawing  Stowag* 

p*r  V*hicl*  Numb*r  or  Pi*c*  Mark  Location 

2      TUBE,  flexible  nozzle  (B2 63936)  In  tool  box 

1      WIRE,  soft   iron,    14   gage,    10-ft   roll    In  tool  box 
(BFWXl) 

9.    ON-VEHICLE  SPARE  PARTS, 
a.  Gun. 

(1)    90-MM  Gun  M3. 

1  CHAIN  (A125 14)  In  tool  box 

2  GASKET,    recoil    cylinder    filling    plug    In  tool  box 

(A168098) 

1      MECHANISM,  percussion,  assembly    In  tool  box 
(A207706),  composed  of: 
1 — Guide,  firing  pin  (B 163449) 
1— Pin,  firing  (A25829) 
1 — Pin,  straight,  %2-in.  x  Vs-in.,  firing 

pin  guide  (BFDXl) 
1 — Spring    (firing    pin  retracting) 

(A25835) 
1 — Stop  (firing  spring)  (A25634) 


3 

PIN,  cotter,  Vs-in.  x  iy4-in.  (BFAXl) 

In  tool  box 

1 

PIN,  firing  (A25829) 

In  tool  box 

1 

PIN,  link  (A12516) 

In  tool  box 

2 

PLUG,  filling,  recoil  cylinder  (A245998) 

In  tool  box 

1 

PLUNGER,  cocking  lever  (A25830) 

In  tool  box 

1 

RETAINER,  sear  (A25831) 

In  tool  box 

1 

SPRING,  cocking  lever  plunger  (A25833) 

In  tool  box 

1 

SPRING,  extractor  plunger  (A12535) 

In  tool  box 

1 

SPRING  (firing  pin  retracting)  (A25835) 

In  tool  box 

2 

SPRING,  firing  (A25834) 

In  tool  box 

1 

SPRING,  sear  (A25836) 

In  tool  box 

(2)    Caliber  .50  Machine  Gun  M2,  HB,  Flexible. 

1      BARREL,  assembly  (D2  8269)  In  bracket  on  turret 

bustle 

1      DISK,  buffer  (A152835)  In  tool  box 

1  EXTENSION,  firing  pin  assembly  (B8976)  In  tool  box 
1      EXTRACTOR,  assembly  (B8959)  In  tool  box 
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Quantity  Item  Name  and  Drawing 

p*r  V«hicl«  Numbar  or  Pi*c«  Mork 

1      LEVER,  cocking  (B9718) 

1      PIN,  cotter,  belt  feed  lever  pivot  stud 
(BFAXl) 

1  PIN,  cotter,  cover  pin  (BFAXl) 

2  PIN,  cotter,  switch  pivot  (BFAXl) 
1      PIN,  firing  (B17171) 

1      PLUNGER,  belt  feed  lever  (A13515) 

1      ROD,  driving  spring,  w/Spring  Assembly 
(C64305) 

1      SLIDE,  belt  feed  group,  consisting  of: 
1 — Arm,  belt  feed  pawl  (B8914) 
1 — Pawl,  feed  belt,  assembly  (B8961 ) 
1 — ^Pin,   belt   feed   pawl,  assembly 
(B8962) 

1 — Slide,  belt  feed,  assembly 

(B261110) 
1 — Spring,  belt  feed,  pawl  (A9351) 
SLIDE,  sear  (A13595) 
SPRING,  belt  feed  lever  plunger 

(A13516) 
SPRING,  belt  holding  pawl  (A9522) 
SPRING,  cover  extractor  (B9741) 
SPRING,  locking  barrel  (B8908) 
SPRING,  sear  (A9524) 
STUD,  bolt  (A  13424) 

b.  Vehicle. 

6      ASSEMBLY,  track  shoe  (to  match  track 
furnished) 

4      LAMP,  3  cp,  24-28  V  (A213667) 

4      BUSHINGS,  rubber  (A7055184) 

12      CONNECTOR,  end  (furnished  in  accord- 
ance with  track) 

16      NUT,  safety,   y8-18NF-3    (furnished  in 
accordance  with  track)  (BBSX4) 

12      WEDGE  (furnished  in  accordance  with 
track  being  used) 


Stowog* 

Location 

In  tool  box 
In  tool  box 

In  tool  box 
In  tool  box 

In  tool  box 
In  tool  box 


In  tool  box 
In  tool  box 

In  tool  box 
In  tool  box 
In  tool  box 
In  tool  box 
In  tool  box 


On  rear  of  turret 

Behind  instrument 

panel 
In  tool  box 
In  tool  box 

Right  rear  tool  box 
in  hull 

In  tool  box 
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PART  TWO -OPERATING  INSTRUCTIONS 


Section  IV 


GENERAL 


10.  SCOPE. 


a.  Part  two  contains  information  for  the  guidance  of  personnel 
responsible  for  the  operation  of  this  equipment.  It  contains  informa- 
tion on  operation  of  materiel  with  description  and  location  of  controls 
and  instruments. 


a.  When  a  new  or  reconditioned  vehicle  is  first  received  by  the 
using  organization,  it  is  necessary  for  second  echelon  personnel  to 
determine  whether  the  vehicle  has  been  properly  prepared  for  service 
by  the  supplying  organization,  and  to  be  sure  it  is  in  condition  to 
perform  any  mission  to  which  it  may  be  assigned  when  placed  in 
service.  For  this  purpose,  inspect  all  assemblies,  subassemblies,  and 
accessories  to  be  sure  they  are  properly  assembled,  secure,  clean,  and 
correctly  adjusted  and/or  lubricated.  Check  all  tools  and  equipment 
against  section  III  (Tools,  Parts,  and  Accessories)  to  be  sure  every 
item  is  present,  in  good  condition,  clean,  and  properly  mounted  or 
stowed. 

b.  In  addition,  the  using  organization  will  perform  a  run-in  test 
on  all  vehicles  of  at  least  50  miles  as  directed  in  AR  850-15,  accord- 
ing to  procedures  prescribed  in  paragraph  13  below: 

c.  Whenever  practicable,  first  echelon  personnel  (driver  or  crew) 
will  assist  in  the  performance  of  these  services. 

12.    CORRECTION  OF  DEFICIENCIES. 

a.  Deficiencies  disclosed  during  the  course  of  these  services  will 
be  treated  as  follows: 

( 1 )  Correct  any  deficiencies  within  the  scope  of  the  maintenance 
echelons  of  the  using  organization  before  the  vehicle  is  placed  in 
service. 

(2)  Refer  deficiencies  beyond  the  scope  of  the  maintenance 
echelons  of  the  using  organization  to  a  higher  echelon  for  correction. 

(3)  Bring  deficiencies  of  a  serious  nature  to  the  attention  of  the 
supplying  organization  through  proper  channels. 


Section  V 


SERVICE  UPON  RECEIPT  OF  EQUIPMENT 


11.  PURPOSE. 
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13.    RUN-IN  PROCEDURES. 


a.  Preliminary  Service.  Before  the  vehicle  is  moved  to  make  the 
actual  run-in  test,  certain  inspections  and  services  will  be  performed 
as  follows: 

(1)  Fire  Extinguishers.  See  that  portable  and  fixed  fire  ex- 
tinguisher system  cylinders  are  fully  charged  and  securely  stowed. 
On  portable  extinguishers,  examine  wire  seal  to  see  that  it  is  intact. 
On  fixed  fire  extinguishers,  examine  control  heads  to  make  sure  they 
are  set  correctly.  If  cylinders  have  been  discharged  or  are  damaged, 
replace  with  charged  cylinders  (pars.  232  a  and  b).  Examine  lines 
and  controls  of  fixed  system  to  see  if  they  are  in  good  condition,  and 
that  nozzles  are  properly  aimed  and  not  clogged. 

(2)  Fuel,  Oil,  AND  Water.  Fill  main  engine  and  auxiliary  gen- 
erator fuel  tanks,  and  see  that  engine  oil  is  at  the  proper  level.  If 
there  is  a*warning  tag  attached  to  the  engine  oil  filler  cap,  follow  the 
instructions  on  the  tag  before  starting  the  engine  when  item  19  is 
reached.  Examine  coolant  level  in  water  expansion  tanks  and  re- 
plenish as  needed.  During  period  when  antifreeze  is  used,  have 
value  of  antifreeze  checked  and  add  as  needed. 

(3)  Fuel  Filters.  Drain  off  accumulated  sediment  and  water 
from  engine  fuel  filters.  Remove,  clean,  and  install  filter  element 
(par.  68  e).  If  any  appreciable  amount  of  dirt  or  water  is  present, 
drain  fuel  tanks  and  remove  fuel  tank  filter  (par.  68  c).  Wash  tank 
filter  in  clean  Diesel  fuel  oil  and  install  (par.  68  d). 

(4)  Batteries.  Make  a  gravity  and  voltage  test  of  batteries 
(par.  172  l>).  Add  clean  water  as  necessary  to  bring  electrolyte  level 
to  inch  above  plates.  Inspect  terminal  connections  to  be  sure 
they  are  in  good  condition  and  secure. 

(5)  Air  Cleaners  and  Crankcase  Ventilator  Remove  en- 
gine air  cleaners,  wash  bodies  and  elements  in  Diesel  fuel  oil,  and 
thoroughly  dry.  Fill  reservoirs  to  correct  level  with  fresh  engine  oil 
or  clean  used  crankcase  oil.  Install,  making  sure  cleaners  are  in  good 
condition  and  securely  mounted.  Remove  auxiliary  generator  engine 
air  filter  and  clean  in  Diesel  fuel  oil  as  prescribed  in  the  lubrication 
order  (par.  34).  Install,  making  sure  filter  is  in  good  condition  and 
securely  mounted. 

(6)  Accessories  and  Belts.  Inspect  all  accessible  accessories, 
such  as  main  and  auxiliary  generators,  regulators,  starting  motors, 
water  pumps,  fans,  radiators,  and  oil  cooler  to  see  if  they  are  in  good 
condition,  correctly  assembled,  and  securely  connected  or  mounted. 
Examine  generator  drive  belts  for  damage  and  be  sure  adjustment 
provides  V2-inch,  finger-pressure  deflection. 

(7)  Electrical  Wiring.  Examine  all  accessible  wiring  and 
conduits  to  see  if  they  are  in  good  condition,  securely  connected, 
shielded,  and  supported. 
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(8)  Tracks.  Clean  all  foreign  material  from  tracks  and  suspen- 
sion units.  Examine  track  blocks  for  damage,  loose  wedges,  nuts,  or 
connectors.  With  vehicle  on  hard  level  surface,  see  that  tracks  are 
correctly  assembled  and  adjusted  (par.  156  b).  Track  sag  should  be 
not  less  than  V2  inch  or  more  than  V4  inch  as  measured  midway  be- 
tween the  second  and  third  support  rollers. 

(9)  Bogie  Assembly  and  Flange  Nuts.  See  that  sprocket, 
idler,  bogie  wheel,  and  support  roller  assemblies,  mounting  and  flange 
nuts  are  present  and  secure. 

(10)  Fenders.  Examine  fenders,  horn,  and  light  guards  to  see 
that  they  are  in  good  condition  and  secure. 

(11)  Towing  Connections.  Inspect  pintle  hook,  cables,  and  all 
connections  for  good  condition  and  proper  operation  of  latch  and  lock. 

(12)  Hull,  Tarpaulin,  and  Camouflage  Net.  See  that  all 
hull  attachments,  hardware,  lift  loops,  doors,  hatches,  and  their  release 
and  locking  mechanism  are  in  good  condition,  secure,  and  operating 
properly.  See  that  tarpaulin  and  camouflage  net  are  in  good  condi- 
tion and  properly  stowed.  CAUTION:  Do  not  fully  release  escape 
door  during  inspection.  See  that  hull  drain  valves  open  and  close 
freely,  and  that  there  are  no  bright  spots  on  hull  to  cause  glare  or 
rust,  and  markings  are  legible. 

(13)  Vision  Devices.  Inspect  mounted  periscope  heads  and 
windows  and  telescopic  sight,  as  well  as  spares,  to  see  that  they  are 
in  good  condition  and  clean.  Test  each  periscope  to  see  that  it  will 
elevate,  traverse,  depress,  and  lock  through  full  range.  Inspect  peri- 
scope wiper  to  see  that  it  is  clean,  in  good  condition,  and  contacts 
window.  CAUTION :  Clean  periscopes  and  windows  using  only  a  soft 
cloth  or  brush. 

(14)  Lubricate.  Perform  a  complete  lubrication  of  the  vehicle, 
covering  all  intervals  according  to  instructions  in  the  lubrication 
order  (par.  34)  except  gear  cases  and  units  lubricated  or  serviced  in 
items  (1)  to  (13).  Check  all  gear  case  oil  levels  and  add  as  neces- 
sary to  bring  to  correct  levels.  Change  only  if  condition  of  oil  indi- 
cates the  necessity,  or  if  oil  is  not  of  proper  grade  for  existing  atmos- 
pheric temperature.  NOTE:  Perform  items  (15)  to  (17)  during 
lubrication. 

(15)  Volute  Springs  and  Suspension.  Inspect  all  suspension 
brackets,  arms,  springs,  links,  and  guides  for  damage  and  security. 
Examine  all  bogie  wheels,  support  rollers,  and  idler  wheels  to  see  that 
they  are  not  leaking  excessively  at  seals.  Insjject  all  suspension 
wheel  tires  for  damage  or  separation  from  wheels.  The  vehicles  may 
be  fastened  to  the  freight  cars  with  shipping  brackets  and  hold-down 
rods.   These  brackets  and  rods  must  be  removed  before  operation  to 
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avoid  damage  to  the  suspension.  Remove  the  brackets  and  rods  from 
the  suspension  and  install  two  special  hex-head  bolts  in  each  suspen- 
sion. NOTE:  The  special  hex-head  bolts  are  carried  in  a  bag  in  the 
turret  oddment  tray, 

(16)  Steering  Linkage.  Inspect  all  shafts,  arms,  rods,  connec- 
tions, levers,  and  grips  to  see  that  they  are  in  good  condition,  correct- 
ly assembled,  and  adjusted  (par.  142).  Check  released  position  of 
steering  levers,  which  must  be  parallel  and  7  to  1V2  inches  from  face 
of  steering  brake  cover  (fig.  137). 

(17)  Propeller  Shaft  and  Universal  Joints.  Inspect  pro- 
peller shaft  and  universal  joints  to  see  that  they  are  properly  alined, 
securely  mounted,  and  not  leaking  excessively  at  seals. 

(18)  Vents.  Examine  differential  and  transmission  breathers 
to  be  sure  they  are  in  good  condition,  secure,  and  not  clogged. 

(19)  Engine  Warm-Up.  Start  engines,  observing  all  precautions 
in  paragraph  38.  Observe  if  starters  engage  and  disengage  properly 
without  unusual  noise,  and  have  adequate  starting  speed.  Release 
clutch  lock-outs;  set  throttles  to  idle  engines  at  1,000  to  1,200  revolu- 
tions per  minute  during  warm-up.  Start  and  test  auxiliary  generator 
engine  to  see  if  it  operates  properly.  When  engines  are  warmed  up, 
they  must  idle  smoothly  at  400  —  450  revolutions  per  minute.  Accel- 
erate engines  gradually  to  make  sure  maximum  governed  no-load 
speed  does  not  exceed  2,250  revolutions  per  minute. 

(20)  Instruments. 

(a)  Oil  Pressure  Gage.  With  the  engines  warmed  up,  oil  pres- 
sure should  be  35  to  50  pounds  at  1,500  to  2,100  revolutions  per 
minute,  and  1 1  pounds  minimum  at  idle  speed.  If  oil  pressure  is  too 
low  for  safe  engine  operation,  or  if  red  low  oil  pressure  warning  signal 
lamp  lights  at  speeds  above  1,000  revolutions  per  minute,  stop  en- 
gines immediately  and  correct  condition  or  report  to  proper  authority. 

(b)  Engine  Temperature  Gage.  CAUTION:  Do  not  move  vehi- 
cle until  engine  temperatures  has  reached  60^  F.  Ideal  operating 
range  is  160°  to  190°  F  under  normal  climatic  conditions.  Maximum 
safe  operating  temperature  is  225°  F.  High  water  temperature  red 
warning  signal  lamp  will  light  at  temperatures  above  the  maximum 
safe  operating  temperature,  and  engines  must  be  stopped  and  con- 
dition corrected,  or  reported  to  proper  authority. 

(c)  Ammeter.  The  ammeter  may  show  a  high  charge  (+)  after 
starting  engines,  until  generator  has  restored  to  the  batteries  the  cur- 
rent used  in  starting.  A  high  charging  rate  for  an  extended  period 
may  indicate  a  low  battery,  or  faulty  generator  or  regulator.  With 
batteries  fully  charged  and  all  lamps  and  electrical  accessories  turned 
off,  a  slight  charge  (+)  or  zero  reading  is  normal. 
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(d)  Fuel  Gage.  When  selector  switch  is  moved  to  "R"  or  "L" 
position,  the  fuel  gage  should  register  the  level  of  fuel  in  the  corre- 
sponding upper  tank.  Since  tanks  were  filled  before  operation,  the 
gage  should  read  **FULL." 

(e)  Tachometers,  The  tachometers  must  register  crankshaft 
speeds  and  record  the  accumulating  revolutions  without  excessive 
drive  shaft  or  head  noise  or  needle  fluctuations. 

(21)  Engine  Controls.  Observe  whether  engine  responds  to 
hand  throttle  and  accelerator  promptly  and  properly,  and  note 
whether  there  is  excessive  looseness  or  binding  in  controls. 

(22)  Horn  and  Windshield  Wipers.  See  that  these  units  are 
in  good  condition.  If  tactical  situation  permits,  test  horn  for  proper 
operation  and  tone.  If  windshield  (driver's  hood)  is  in  use,  be  sure 
it  is  not  loose  or  damaged;  test  wiper  to  see  if  it  operates  properly 
and  that  blade  contacts  glass  evenly  and  firmly  through  its  full  stroke. 
Test  operation  of  defroster. 

(23)  Lamps  (Lights).  See  that  all  units  are  in  good  condition 
and  secure.  If  tactical  situation  permits,  open  and  close  all  switches 
and  see  if  all  lamps  respond  properly. 

(24)  Leaks,  General.  Look  under  vehicle,  in  engine,  and  in 
fighting  and  driver's  compartments  for  indications  of  fuel,  oil,  or 
coolant  leaks.  Trace  any  leaks  found  to  their  source  and  correct 
them,  or  report  them  to  higher  authority. 

(25)  Tools  and  Equipment.  Check  tools  and  On-vehicle  Stow- 
age List  (pars.  7,  8,  and  9)  to  be  sure  all  items  are  present,  and  see 
that  they  are  serviceable  and  properly  mounted  or  stowed. 

b.  Run-in  Test.  Perform  the  following  procedures  (1)  to  (11) 
inclusive,  during  the  road  test  of  the  vehicle.  On  vehicles  which 
have  been  driven  50  miles  or  more  in  the  course  of  delivery  from  the 
supply  to  the  using  organization,  reduce  the  length  of  the  road  test  to 
the  least  mileage  necessary  to  make  the  observations  following. 
CAUTION :  During  the  road  test  of  the  vehicle  continuous  operation 
oi  the  vehicle  or  engine  at  speeds  beyond  tho^e  recommended  on  the 
caution  plates  must  be  avoided. 

(1)  Instruments  AND  Gages.  CAUTION:  Do  not  move  vehi- 
cle until  engine  temperatures  have  reached  60^  F.  Check  all  perti- 
nent instruments  to  be  sure  they  register  the  proper  function  of  the 
units  to  which  they  apply.  With  the  vehicle  in  motion,  speedometer 
should  register  vehicle  speed  and  odometer  should  record  accumu- 
lating mileage. 

(2)  Steering  Brakes.  Test  steering  levers  to  see  if  they  have 
4  to  5V2  inches  of  free  travel  at  extreme  top,  and  see  that  lever 
locking  device  holds  levers  in  applied  position  for  parking.  With 
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vehicle  in  motion,  test  brakes  to  see  if  they  stop  vehicle  effectively 
before  levers  reach  a  vertical  position,  and  that  they  steer  vehicle 
properly. 

(3)  Clutches.  There  should  be  minimum  free  travel  of  2  inches 
at  clutch  pedal  before  meeting  resistance.  Clutches  should  not  grab, 
rattle,  or  squeal  on  engagement,  or  slip  when  fully  engaged  under 
load.  Test  each  clutch  lock-out  to  be  sure  it  will  function  properly. 
Observe  if  clutch  engagement  is  properly  equalized  (par.  129  k). 

(4)  Transmission.  Shift  through  each  speed  range  of  trans- 
mission. Observe  whether  gearshift  lever  operates  properly,  and 
whether  there  are  any  unusual  vibrations  or  noises  in  any  speed  range 
that  might  indicate  damage,  excessive  wear,  loose  mountings,  or  im- 
proper lubrication. 

(5)  Engines.  Be  on  the  alert  during  test  run  for  any  unsatisfac- 
tory engine  operating  characteristics,  such  as  stalling,  misfiring,  lack 
of  usual  power  or  acceleration,  or  unusual  noise  that  might  indicate 
loose,  damaged,  excessively  worn,  or  inadequately  lubricated  engine 
parts  or  accessories. 

(6)  Unusual  Noises.  Be  alert  for  any  unusual  noise  from 
tracks,  suspensions,  or  power  train  that  might  indicate  looseness, 
damage,  excessive  wear,  or  improper  lubrication. 

(7)  Halt  Vehicle  at  10-mile  Intervals  or  Less  for  Services 
(8)  AND  (9)  Below. 

(8)  Temperatures.  Place  hand  cautiously  on  each  track  wheel 
and  track  support  roller  hub  to  see  whether  they  are  abnormally  hot. 
If  wheel  hubs  are  too  hot  to  touch  with  the  hand,  bearings  may  be 
inadequately  lubricated,  damaged,  or  improperly  adjusted.  Check 
transmission  and  final  drives  for  overheating  or  excessive  oil  leaks. 

(9)  Leaks.  Inspect  within  engine,  in  driver's  and  fighting  com- 
partments, and  under  vehicle  for  fuel,  oil,  and  water  leaks.  Trace  all 
leaks  to  their  source,  and  correct  or  report  them. 

(10)  Gun  (Elevating  and  Traversing  Mechanism).  Disen- 
gage gun  traveling  locks,  place  vehicle  on  a  10-degree  lateral  incline 
(tilted  sideways),  disengage  turret  lock,  and  proceed  with  the  follow- 
ing tests:  Using  both  the  hand  and  power  controls,  traverse  the  tur- 
ret through  its  full  360-degree  range  and  observe  whether  there  is  any 
indication  of  binding.  With  the  gun  pointed  forward  or  rearward, 
elevate  gun  through  its  entire  range  to  see  if  there  is  any  binding, 
excessive  lash,  or  erratic  action.  At  completion  of  tests,  be  sure  that 
turret  shift  lever  is  in  manual  position,  and  gun  breech  and  barrel 
traveling  locks  and  turret  lock  are  engaged. 

(11)  Track  Tension.  Recheck  track  tension  to  see  if  it  is 
within  specified  limits  of  V2-  to-  y4-inch  sag  between  center  and  rear 
roller.    Be  sure  adjustment  devices  are  secure. 
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c.    Vehicle  Publications  and  Reports. 

(1)  Publications.  See  that  vehicle  operator's  manual,  lubrica- 
tion order,  Standard  Form  No.  26  (Driver's  Report  —  Accident, 
Motor  Transportation),  and  W.D.,  A.G.O.  Form  No.  478  (MWO  and 
Major  Unit  Assembly  Replacement  Record),  are  in  the  vehicle, 
legible,  and  properly  stowed.  NOTE:  U.S.A.  registration  number 
and  vehicle  nomenclature  must  be  filled  in  on  Form  No.  478  for  new 
vehicles 

(2)  Reports.  Upon  completion  of  the  Run-in  Test,  correct  or 
report  any  deficiencies  noted.  Report  general  condition  of  the  vehicle 
to  designated  individual  in  authority. 


a.  General.  This  paragraph  describes,  locates,  and  provides  in- 
formation on  the  operation  of  each  of  the  controls  used  in  driving  the 
vehicle.  The  driver  and  assistant  driver's  stations  are  shown  in  figures 
5  and  6.  Use  of  the  instruments  and  controls  in  vehicular  operation 
are  covered  in  section  VII. 

b.  12-volt  Master  Switch  (fig.  7).  The  12-volt  master  switch, 
mounted  on  the  master  switch  box  behind  the.  driver's  seat,  controls 
the  12-volt  current  to  air  heater  coils.  To  turn  switch  on,  pull  handle 
all  the  way  out  and  turn  to  vertical  position;  then  release  switch, 
allowing  spring  to  pull  it  all  the  way  in.  To  turn  switch  off,  pull 
handle  all  the  way  out;  then  turn  it  to  horizontal  position  and  release, 
thus  locking  it  out. 

c.  24-volt  Master  Switch  (fig.  7).  The  24-volt  master  switch, 
on  the  master  switch  box,  controls  the  24-volt  current  to  the  various 
electrical  units  on  the  vehicle.  The  switch  must  be  turned  to  "ON" 
position  to  operate  any  of  the  electrical  units  except  the  air  heaters. 
This  switch  must  not  be  turned  to  "OFF"  position  when  either  of  the 
generators  is  in  operation.  Always  turn  switch  to  "OFP'  position 
when  working  on  any  of  the  electrical  units  or  wires  to  prevent  arcing, 
which  might  cause  a  fire  or  damage  the  equipment.  To  turn  switch 
on  and  off,  operate  it  the  same  as  the  12-volt  master  switch  (subpar. 
h  above). 

d.  Accelerator  Pedal  (fig.  8).  The  accelerator  pedal  is  located 
convenient  to  the  driver's  right  foot  near  the  floor  of  the  drivers' 
compartment.  The  accelerator  is  used  to  control  the  amount  of  fuel 
injected  into  the  cylinders  when  driving  the  vehicle.    Depressing  the 
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14.    VEHICULAR  OPERATING  CONTROLS. 
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Figwm  5  —  DriVtr's  Station 


pedal  in^reaM  IIm  flow' of  ftwt  to  the  mjectocB,  thereby  raiiini  engme 

speed  and  power  output.  Releasing  the  pedal  decreases  the  flow  of 
fuel  to  the  injectors.   When  the  pedal  is  released,  the  governor  action 

controls  the  idling  speed  of  the  engines. 

e.  Air  Heater  Pump  Controls  (fig.  5).  Two  air  heater  pumps, 
one  for  each  engine,  are  mfHiniied  on  a  hracket  on  the  differential 
carrier  The  fyumpB  are  isted  to  supply  fuel  to  the  two  air  heaters  on 
each  engine  when  ttartiiig  the  engines  at  temperatures  below  40^  F. 
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A— HULL  RADIO  TERMrNAL  BOX 

B— ASSISTANT  DRIVER'S  PERISCOPE 
C— CAL  .30  RIFLE  STOWAGE  STRAP 
D— RADIO  SET 

E^PaHSCOK  SPAHE  HCAIIS  STOWAGE  BOX 
F-ASSISTANT  DRIVER*S  SEAT 

Figure  6  —  Assistant  Mver's  Station 


RAKI  3430i5 


To  operate  air  heater  pump,  work  pump  plunger  knob  in  and  out 
with  full,  even  strokes.  After  engine  starts,  push  plunger  in  to  locked 
position* 

f.    Air  Heater  Pump  Slml-i^  Valve  (ig.  5).  Tha  sliiiMiff  valve 

is  mounted  just  above  the  two  air  heater  pumps.  The  valve  is  used 
to  control  the  flow  of  fuel  to  both  air  heater  pumps.  It  is  kept  closed 
except  while  pumps  are  being  operated,  to  prevent  air  bleeding  Into 
the  fuel  system  and  to  minimize  the  danger  of  fuel  leaks.  To  operate 
valve,  turn  handle  until  pointer  is  alined  with  either  *ON"  or  **OFF.'' 
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MASTER  SWITCH     MASTER  SWITCH  CABLE 


CHARGING  -  tAA^nR  DRIVER'S 

WECmAQM  SWITCH  BOX  SCAT  FRAME 

RA  PD  343071 


Figure  7  —  Master  Switch  Box 

g.  Air  Heat«r  Switches  (fig.  12).  Two  air  heater  switches,  one 
for  each  engine,  are  mounted  in  the  lower  right  corner  of  the  instru- 
ment panel.  The  switch  to  the  left  controls  the  12 -volt  current  to 
the  air  heater  emh  whkfa  supply  the  high-tenskm  curtent  lor  igniting 
the  air  heaters  in  the  left  (LC)  enguiew  The  ewttch  to  ^e  right 
similarly  operates  the  air  heaters  in  the  right  (LA)  engines.  To  turn 
switch  on,  rotate  switch  knob  counterclockwise  until  arrow  points  to 
"ON."  To  turn  switch  off,  rotate  knob  clockwise  until  arrow  points 
to  **OFF.** 

h«    Orcuit  Breaker  Buttons.    Retet-type  cifcuit  breakers  are 

used  instead  of  fuses  to  protect  the  various  electrical  circuits  against 
damage  due  to  overloads.  Five  of  these  circuit  breakers  are  located 
in  the  instrument  panel  (fig.  12),  two  in  the  master  switch  box  (fig. 
7),  one  in  the  atudliarjr  generator  control  box  (fig.  and  four  in 

the  turret  control  box.  When  the  circuit  becomes  overloaded,  the 
reset  button  pops  out  and  opens  the  circuit  To  reset  the  circuit 
breaker,  pmt  button  in  and  releatte.  CAUTION:  Do  noi  hoid  but" 
im  hi,  miff  do  so  may  damage  th»  wires  of  electrical  units.  If  button 
again  pops  out,  eliminate  the  cause  of  the  overload  in  the  circuit 
before  again  resetting  the  circuit  breaker. 
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figure  B  —  Driver's  Foot  Controls 

i.    Clutch  Loek-ottt  Butlom  (fig.  9).   The  two  clutch  lock-out 

buttons,  one  for  each  engine,  are  mounted  at  the  top  of  the  throttle 
control.  The  lock-outs  are  used  to  hold  one  or  both  clutches  disea- 
gaged  so  that  either  or  both  engines  can  be  started  m  operated  inde- 
pendently, or  disconnected  from  the  firopeller  ^ft  wtdiout  hoMing 

the  clutch  pedal  depressed. 

j.  Clutch  Pedal  (fig.  8).  The  clutch  pedal,  convenient  to  the 
driver's  left  foot,  is  connected  by  linkage  to  the  clutch  in  each  engine. 
Depresmi^  the  pedal  diaengages  both  clutches,  and  disconnects  tiie 
two  engines  from  the  propeller  shaft  and  from  each  other.  Both 
clutches  are  engaged  by  allowing  the  pedal  to  return  to  raised  posi- 
tion. 

k.  Drivers* Doors  (fig.  10).  The  drivers*  doors,  which  cover  the 
openings  in  the  front  section  above  the  driver's  and  assistant  driver's 
seats,  are  locked  in  a  closed  position  from  the  inside  by  latch  release, 
and  secured  in  open  position  by  a  spring-loaded  bolt  lock  which  locks 
itself  when  docHr  is  fully  c^ned.  To  open  ^e  door,  move  hildi  re* 
lease  toward  center  of  vehicle  and  raise  door  until  locking  latch  pin 
snaps  into  place  in  hinge  pin.  To  close  door,  pull  down  on  door  latch 
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Figurm  9  —  Cfiffclb  iocJr-ouls 


nlMt  and  Umm  the  docNt  Into  cIorkI  pomitkm.  Mom  litdi  nkMt 
toward  the  door  lanti]  lock  bolt  m  Mcmly  antoad  in  horn  on  doot, 

L  Ikiiteg  liglli  Switch.  The  driving  light  switch,  mounted  in 
the  upper  right  comer  of  the  instrument  panel  (fig.  12),  controls  the 
vehicle  lights.  The  switch  has  five  positions  including  **OFF/'  It  is 
cQulppad  w^th  a  saieljf  tnitton  to  pfevent  tiia  awilcli  tannic  tumod 
accidentally  beyond  the  blackout  marker  light  position.  Press  the 
safety  button  to  move  switch  into  any  portion  other  than  ^'BO  MK^ 
position. 

m.  Fuel  Tank  Selector  Valve.  This  valve  is  located  at  the  right 
on  figlitiiig  compartment  side  of  the  buHdiead  (fig.  136)  and  is 
operated  to  select  the  set  of  tanks  from  which  fuel  is  to  be  used. 
^During  operation,  when  fuel  gage  indicates  that  one  upper  fuel  tank 
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Figure  10  —  Driver's  Ooor 


is  empty,  the  fuel  tank  selector  valve  must  be  turned  to  the  other  set 
of  fuel  tanks.  The  tank  gage  control  switch  must  be  set  to  correspond 
with  setting  of  fuel  tank  selector  valve.  Always  turn  fuel  tank  selec- 
tor valve  to  ^^FF*  portion  when  vehicle  is  not  to  be  operated  This 
precaution  will  minimize  loss  of  fuel  due  to  leaks  and  prevent  injec- 
tors dripping  fuel  into  the  combustion  chambers. 

n.  Fuel  Gage  Control  Switch  (fig.  12).  The  fuel  gage  control 
switch,  mounted  on  the  rii^t  end  of  the  instrument  penel,  is  need  to 
connect  the  fuel  gage  in  sefies  with  either  of  the  fuel  gage  tank  units. 
Turn  switch  to  position  marked  U*  to  read  fuel  level  in  the  upper 
fuel  tank  oil  the  left  side  of  the  vehicle  and  the  **R''  position  for  the 
tank  on  the  right  side.  The  swiich  does  not  have  an  off  position. 

o.  Gearshift  Lever  (fig.  5).  The  gearshift  lever  is  mounted  on 
the  left  side  of  the  transmission  convenient  to  the  driver's  right  hand. 
The  lever  is  used  to  select  and  shift  into  the  five  forward  and  one  re- 
verse speed  gears  or  neutral  The  lever  it  provided  with  m  liitsh 
button  which  must  be  ilepressed  when  shifting  into  first  or  reverse 
speed. 

p.  Horn  Switch  (fig.  5).  The  horn  switch,  mounted  just  hekyw 
the  gripon  the  right  steering  kver,  is  used  to  operate  the  horn,.  Press 
horn  switch  button  to  sound  honi. 

q.  Instrument  Panel  Light  Switch  (fig.  12),  The  instrument 
panel  light  switch^  mounted  in  the  uf^r  left  comer  of  the  instrument 
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panel,  controls  the  brilliancy  of  the  four  instrument  panel  lights.  This 
rheostat-type  switch  has  five  positions  from  "OFF"  to  "BRIGHT." 
To  turn  instrument  panel  light  on,  move  pointer  from  "OFF"  position 
to  one  of  the  positions  between  "DIM"  and  "BRIGHT"  until  the  de- 
sired illumination  is  obtained.  Turn  pointer  to  "OFF"  position  when 
light  is  not  needed. 

r.  Parking  Brake  Pedal  (fig.  8).  The  parking  brake  pedal  is 
located  convenient  to  the  driver's  right  foot  at  the  base  of  the  steering 
levers.  The  pedal  is  used  to  operate  the  quadrants  which  hold  the 
steering  brake  levers  in  applied  position.  The  parking  brake  should 
be  applied  whenever  the  vehicle  is  stopped  and  left  unattended.  To 
apply  parking  brake,  press  down  on  pedal  front  pad  and  pull  back 
evenly  and  firmly  on  both  steering  levers  until  quadrants  lock  the 
levers  in  applied  position.  To  release  parking  brake,  pull  back  on 
both  steering  levers  and  kick  down  on  parking  brake  pedal  rear  pad. 

8.  Starter  Auxiliary  Switches  (fig.  43).  Two  button  switches, 
one  for  each  engine,  are  mounted  on  the  rear  of  the  bulkhead  in  the 
engine  compartment.  These  auxiliary  switches  are  used  to  operate 
the  starter  on  each  engine  from  within  the  engine  compartment.  Press 
starter  auxiliary  switch  to  start  the  engine  on  same  side  of  the  vehicle. 

t.  Starter  Switches  (fig.  12).  Two  button-type  starter  switches, 
one  for  each  engine,  are  mounted  in  the  lower  right  corner  of  the  in- 
strument panel.  The  left-hand  switch  is  used  to  start  the  LC  engine 
on  the  left  side  of  the  vehicle,  and  the  right-hand  switch  to  start  the 
LA  engine  on  the  right  side.  Press  only  one  switch  button  at  a  time 
and  release  it  the  instant  the  engine  starts.  Never  hold  the  button 
depressed  more  than  30  seconds  at  a  time,  as  to  do  so  will  overload 
the  starter  and  may  cause  the  commutator  or  armature  windings  to 
be  burned.  If  engine  does  not  start  within  the  30  seconds,  investigate 
and  correct  the  cause  of  hard  starting  before  again  operating  the 
starter  switch. 

u.  Steering  Levers  (fig.  5).  The  two  steering  levers  in  front  of 
the  driver's  seat  are  connected  by  linkage  to  the  steering  brakes  in  the 
differential  housing.  Pulling  back  on  either  lever  applies  the  brake 
and  slows  down  the  track  on  same  side  of  the  vehicle.  The  speed  of 
the  track  on  the  opposite  side  increases  and  causes  the  vehicle  to  turn 
toward  the  side  on  which  the  brake  has  been  applied.  Pulling  back 
evenly  on  both  levers  slows  or  stops  the  vehicle,  depending  on  the 
force  with  which  the  brakes  are  applied. 

v.  Throttle  Lever  (fig.  5).  The  throttle  lever,  mounted  in  the 
throttle  control,  is  used  to  provide  sufficient  fuel  for  starting  and 
idling  the  engines,  controlling  engine  speed  when  the  vehicle  is  not 
being  driven,  and  to  shut  off  the  fuel  to  the  injectors  to  stop  the  en- 
gines.  To  place  the  throttle  in  idling  position  for  starting  the  engines, 
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Figure  1 1  —  Driving  Light  Chart 
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release  throttle  lock  lever  (subpar.  w  below)  and  move  the  throttle 
lever  forward  halfway;  then  slowly  pull  it  back  until  the  idling  posi- 
tion notch  is  reached.  To  idle  engines  at  speeds  above  the  governor 
controlled  idling  speed,  slowly  move  throttle  lever  forward  beyond 
idling  speed  position  until  the  desired  speed  is  reached  and  lock  the 
lever  in  this  position.  CAUTION:  Use  accelerator  pedal  and  not 
the  throttle  lever  to  drive  the  vehicle.  To  stop  the  engines,  return  the 
throttle  lever  to  "NO-FUEL"  position  by  moving  the  lever  forward 
slightly  beyond  idling  position  and  pulling  it  back  against  the  stop 
with  a  quick  movement. 

w.  Throttle  Lock  Lever  (fig.  5).  The  short  lever  to  the  right  of 
the  throttle  lever  is  used  to  lock  the  throttle  when  operating  the  en- 
gines at  speeds  above  the  normal  idling  si>eed.  To  lock  the  throttle 
lever,  push  forward  on  lock  lever.  Pull  back  on  lock  lever  to  release 
the  throttle  lever.  CAUTION:  Release  throttle  lock  before  attempt- 
ing to  move  throttle  lever, 

X.  Water  Temperature  Gage  Control  Switch  (fig.  12).  The 
water  temperature  gage  control  switch,  mounted  on  the  instrument 
panel  to  the  left  of  the  driving  light  switch,  is  used  to  connect  the 
water  temperature  gage  with  the  sending  unit  in  either  engine  water 
manifold.  Move  the  switch  to  the  "L"  position  to  read  the  water 
temperature  in  the  water  manifold  on  the  LC  engine  on  the  left  side 
of  the  vehicle.  Move  the  switch  to  the  "R"  position  to  read  the  tem- 
perature of  the  LA  engine  on  the  right  side.  Operate  the  switch 
from  time  to  time  while  the  vehicle  is  being  driven  to  check  the 
water  temperature  in  both  engines. 


15.    MISCELLANEOUS  CONTROLS  AND  EQUIPMENT. 


a.  General.  Miscellaneous  controls  and  items  of  equipment  not 
essential  to  the  actual  control  or  operation  of  the  vehicle  are  described 
in  this  paragraph  and  instructions  given  for  their  operation. 

h.  Compartment  Light  Switch.  The  drivers'  compartment  is 
illuminated  by  only  one  light,  which  is  secured  to  the  hull  top  plate 
(fig.  200).  The  light  is  controlled  by  its  own  toggle-type  switch.  To 
turn  light  on  or  ofT,  move  switch  lever. 

c.  Driver's  and  Assistant  Driver's  Seats  (fig.  13).  Seats  are 
mounted  on  adjustable  arms,  pivoted  on  lower  hull  side  plates,  so 
they  can  be  raised  or  lowered.  Seats  also  are  adjustable  forward  and 
backward.  To  raise  seat,  hold  up  on  release  lever  under  front  corner 
of  seat  nearest  hull  side,  and  seat  will  raise  when  body  weight  is  re- 
moved. To  lower  seat,  partially  remove  body  weight,  hold  up  on 
release  lever,  and  force  seat  down  by  body  weight.  To  adjust  for- 
ward or  backward,  hold  up  on  adjusting  lever  under  inner  front  corner 
of  seat  while  seat  is  moved  into  desired  position. 
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d.  Escape  Door  (fig.  14).  This  auxiliary  exit  in  the  drivers' 
compartment  floor  is  directly  behind  the  assistant  driver's  seat.  To 
open  door,  raise  release  handle  which  allows  the  door  to  drop.  Door 
is  installed  by  lifting  it  into  place  with  the  handles  and  setting  the 
release  handle. 

e.  Hull  Drain  Valves  (fig.  234).  Six  poppet-type  hull  drain 
valves  are  provided.  Two  valves  are  located  in  the  drivers'  compart- 
ment, two  in  the  engine  compartment  floor,  and,  two  beneath  the 
fighting  compartment  floor.  These  valves  can  be  locked  in  the  open 
position  by  turning  knob  after  valve  is  pressed  down.  A  compression 
spring  holds  them  in  closed  position.  The  valves  in  the  engine  com- 
partment floor  are  operated  by  remote  control  handles  and  cannot 
be  locked  open. 

f.  Periscopes.  Three  periscopes  in  the  drivers'  compartment 
(fig.  5)  are  used  to  provide  indirect  vision  when  operating  the  vehicle 
with  the  doors  closed.  The  periscopes  in  the  drivers'  doors  are 
mounted  in  holders  which  can  be  traversed  360  degrees  (fig.  10).  All 
three  periscope  holders  can  be  tilted  to  raise  or  lower  the  field  of 
vision.  The  periscopes  are  equipped  with  replaceable  heads,  which 
are  designed  to  shatter  when  struck  so  as  not  to  deflect  the  missle 
into  the  vehicle.  Each  holder  is  equipped  with  a  door,  which  is 
held  closed  when  the  periscope  is  not  installed.  A  wiper  blade  on  the 
top  of  the  holder  is  used  to  clean  the  window  in  the  periscope  head. 
The  periscopes  are  installed,  operated,  and  stowed  as  follows: 

( 1 )  Install  Periscope  in  Holder.  Unscrew  the  housing  knob 
at  front  of  periscope  body  Va  inch  and  remove  periscope  from  stow- 
age box.  At  front  of  holder,  slide  the  latch  all  the  way  out  toward 
edge  of  housing.  Insert  periscope  into  holder  as  far  as  possible. 
Tighten  housing  knob  and  slide  latch  all  the  way  in  toward  center 
of  housing. 

(2)  Tilt  Periscope.  Loosen  the  periscope  holder  (adjusting) 
knob  (fig.  10),  and  tilt  holder  to  desired  position  to  raise  or  lower 
field  of  vision.  Tighten  knob  to  increase  tension  or  lock  periscope 
in  the  desired  vertical  position.  When  periscope  is  removed,  push 
bottom  of  holder  all  the  way  forward  and  lock  in  out-of-way  position. 

(3)  Traverse  Periscope.  Loosen  periscope  holder  knob  (fig. 
10)  and  traverse  the  holder  to  desired  position.  Tighten  knob  to 
increase  tension  or  lock  periscope  in  the  desired  horizontal  position. 

(4)  Clean  Periscope  Head  Window.  When  periscope  head 
window  becomes  dirty  while  vehicle  is  being  operated,  use  wiper  to 
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Figyn  14  —  fscope  Door 


clean  the  window.  Unscrew  the  housing  knob  at  front  of  holder,  and 
slide  periscope  up  and  down  until  the  window  is  clean.  Move  peri- 
scope up  into  position  and  tighten  the  knob, 

(5)  Remove  and  Stow  Periscope,  Slide  latch  at  front  of 
holder  toward  edge  away  from  center.  Loosen  housing  knob  on  body 
of  periscope  V4  inch.  Withdraw  the  periicope  from  holder.  Slide 
the  latch  into  locked  position.  Place  periscope  in  stowage  box  and 
tighten  knob  to  hold  it  securely. 
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16.  INSTRUMENTS. 


a.  General.  The  description  and  location  of  the  various  instru- 
ments used  in  operating  and  driving  the  vehicle  are  given  in  the  fol- 
lowing subparagraphs.  Frequent  reference  to  all  instruments  must 
be  made  while  the  vehicle  is  in  operation  in  order  to  detect  any  un- 
usual conditions  which,  if  not  corrected,  might  cause  damage  or 
affect  the  operation  of  the  vehicle.  Although  the  standard  readings 
are  given,  the  driver  should  get  to  know  his  vehicle  so  that  through 
the  "feel"  of  the  controls  and  the  instrument  readings  he  can  quickly 
recognize  any  unsatisfactory  conditions. 

1>.  Ammeter  (fig  12).  The  ammeter,  mounted  on  the  instru- 
ment panel  below  the  instrument  panel  light  switch,  is  used  to  indi- 
cate the  rate  of  current  flowing  into  or  out  of  the  batteries.  The 
scale  to  the  right  of  "0,"  marked  with  a  plus  sign,  indicates  the  rate 
of  charge  (  +  )  from  0  to  100  amperes.  The  scale  to  the  left  indicates 
the  rate  of  discharge  (-).  With  the  24-volt  master  switch  turned  on 
and  all  other  electrical  units  turned  off,  the  ammeter  will  read  "0"  un- 
less it  is  defective  or  there  is  a  ground  in  one  of  the  electrical  systems. 
The  ammeter  will  indicate  a  discharge  (-)  reading  as  the  various 
electrical  units  are  turned  on  individually,  if  the  unit  is  operating 
properly.  When  the  batteries  are  fully  charged  and  none  of  the 
electrical  units  are  operating,  the  ammeter  will  show  only  a  very 
slight  charge  (  +  )  reading.  When  the  batteries  are  discharged  or 
many  of  the  electrical  units  are  in  use,  the  ammeter  will  indicate  a 
charging  rate  not  in  excess  of  50  amperes  if  the  generator  regulator 
is  operating  properly. 

c.  Fuel  Gage  (fig.  12).  The  fuel  gage,  mounted  on  the  instru- 
ment panel  below  the  driving  light  switch,  indicates  the  level  of  fuel 
in  either  of  the  upper  fuel  tanks,  depending  on  the  setting  of  the  fuel 
gage  control  switch.  When  the  24-volt  master  switch  is  turned  off, 
the  needle  will  drop  slightly  below  the  "E"  mark.  When  the  24-volt 
master  switch  is  turned  on,  the  needle  will  move  quickly  to  the  "E" 
mark  if  the  upper  fuel  tank  is  empty,  or  to  the  position  which  indi- 
cates the  level  of  fuel  in  the  tank. 

<l.  Oil  Pressure  Gages  (fig.  12).  Two  oil  pressure  gages,  one 
for  each  engine,  are  mounted  on  the  instrument  panel  between  the 
ammeter  and  water  temperature  gage.  The  gage  to  the  left  indicates 
the  oil  pressure  in  p)ounds  per  square  inch  in  the  LC  engine  on  the 
left  side  of  the  vehicle.  The  gage  to  the  right  registers  oil  pressure 
in  the  LA  engine  on  the  right  side.  The  normal  safe  operating  pres- 
sure varies  between  35  and  50  pounds  per  square  inch  when  the  en- 
gines have  reached  their  normal  operating  temperature  at  speeds 


43 


Original  from 
UNIVERSITY  OF  CALIFORNIA 


TM  9-745 
16 


Part  Two  —  Operating  Instruction* 


from  1,500  to  2,100  revolutions  per  minute.  When  the  engines  are 
first  started,  the  gages  must  show  a  reading  of  4  to  5  pounds  within 
30  seconds. 

e.  Speedometer  (fig.  12).  The  speedometer,  mounted  on  the 
left  side  of  the  instrument  panel  at  the  bottom,  registers  vehicle  speed 
in  miles  per  hour,  the  accumulated  mileage  traveled,  and  the  mileage 
for  the  trip  to  the  nearest  tenth  of  a  mile.  The  knob  in  the  face  of 
the  speedometer  is  used  to  reset  the  trip  odometer.  Push  in  and  turn 
knob  to  reset  trip  odometer  to  zero. 

f.  Tachoineters  (fig.  12).  Two  tachometers,  one  for  each  en- 
gine, are  mounted  at  the  bottom  of  the  instrument  panel.  The  ta- 
chometer marked  "LH  TACHOMETER"  registers  crankshaft  speed  in 
hundreds  of  revolutions  per  minute  and  accumulated  revolutions  in 
thousands  for  the  LC  engine  on  the  left  side  of  the  vehicle.  The 
tachometer  marked  "RH  TACHOMETER"  in  the  same  manner  indi- 
cates the  crankshaft  speed  and  revolutions  for  the  LA  engine  on  the 
right  side.  The  tachometers  are  calibrated  to  indicate  the  same 
crankshaft  speed  within  100  revolutions  per  minute  with  both  clutches 
engaged.  Any  variance  in  indicated  speed  should  be  noted  and  taken 
into  consideration  when  comparing  tachometer  readings  while  syn- 
chronizing throttles  or  clutches.  With  both  clutches  locked  out  and 
engines  warmed,  the  correct  idling  speed  is  400  to  450  revolutions 
per  minute.  The  throttles  must  be  synchronized  to  run  the  engines 
with  a  variance  of  not  more  than  200  revolutions  per  minute  from 
1,500  to  1,800  revolutions  per  minute.  The  correct  operating  speed 
is  from  1,500  to  2,100  revolutions  per  minute.  The  no-load  maximum- 
governed  speed  is  2,250  revolutions  per  minute  and  the  full-load 
maximum  governed  speed  is  2,100  revolutions  per  minute. 

g.  Water  Temperature  Gage  (fig.  12).  The  water  temperature 
gage,  mounted  on  the  instrument  panel  to  the  left  of  the  fuel  gage, 
indicates  the  temperature  of  the  water  in  the  water  manifold  on 
either  engine,  depending  on  the  position  of  the  water  temperature 
control  switch.  The  gage  registers  temperatures  from  60°  to  260°  F. 
The  gage  must  register  at  least  60°  F  before  driving  the  vehicle. 
When  the  maximum  safe  operating  temperature  is  exceeded,  the 
water  temperature  warning  signal  comes  on  (subpar.  h  below). 

h.  Water  Temperature  and  Oil  Pressure  Warning  Signal  (fig. 
12).  The  water  temperature  and  oil  pressure  warning  signal, 
mounted  in  the  lower  left  corner  of  the  instrument  panel,  comes  on 
when  the  water  temperature  exceeds  232°  F  or  the  oil  pressure  drops 
below  11  pounds  in  either  engine.  With  the  engines  stopped,  the 
signal  light  will  come  on  when  the  24-volt  master  switch  is  turned  on. 
The  driver  should  consider  this  as  a  reminder  to  turn  the  24-volt 
master  switch  off  if  the  engines  are  not  to  be  started  or  any  of  the 
electrical  units  used. 
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OPERATION  UNDER  ORDINARY  CONDITIONS 

17.    USE  OF  INSTRUMENTS  AND  CONTROLS  IN  VEHICULAR 
OPERATION. 


a.  Service  Upon  Receipt  of  Equipment.  Before  a  new  or  re- 
conditioned vehicle  is  placed  in  service,  be  sure  that  the  services 
described  in  paragraphs  11,  12,  and  13  have  been  performed. 

b.  Before-operation  Services.  Perform  the  services  in  steps  1 
to  6  in  paragraph  13  before  attempting  to  start  the  engine.  Start  and 
warm  up  engine  (subpar.  c  below),  and  complete  the  Before-oper- 
ation Services.  Be  sure  engine  lubricating  oil,  water,  and  fuel  tanks 
are  full. 

c.  Starting  Engine  at  Temperatures  Above  40°  F. 

(1)  Make  sure  engine  compartment  door  shutters  are  open. 

(2)  Turn  fuel  tank  selector  valve  to  either  right  or  left  position 
(fig.  136). 

(3)  Turn  on  24-volt  master  switch  (fig.  7). 

(4)  Take  position  in  driver's  seat  and  adjust  seat  so  that  driving 
controls  can  be  operated  efficiently. 

(5)  Turn  fuel  gage  control  switch  to  position  corresponding  with 
set  of  fuel  tanks  to  be  used  (fig.  12). 

(6)  Make  sure  gearshift  lever  is  in  neutral  and  parking  brake  is 
applied  (fig.  8). 

(7)  Lock  out  both  clutches  (fig.  9).  Hold  clutch  pedal  depressed. 
Press  the  release  button  and  pull  out  lock-out  buttons  one  at  a  time. 
Release  clutch  pedal. 

(8)  Release  throttle  lock  and  move  throttle  lever  into  idling 
position  (fig.  9). 

(9)  Press  either  engine  starter  switch  button  (fig.  12).  NOTE: 
Crank  only  one  engine  at  a  time.  Do  not  start  second  engine  until 
first  engine  is  idling  smoothly.  Observe  each  engine  oil  pressure  gage 
(fig.  12)  to  see  that  4  to  5  pounds  pressure  is  indicated  within  30 
seconds  after  each  engine  is  started.  The  second  engine  can  be 
started  with  the  running  engine  according  to  procedure  in  subpar- 
agraph e  below.  Either  engine  can  be  started  by  towing  the  vehicle 
as  outlined  in  paragraph  18. 

(10)  Advance  throttle  to  run  engines  at  1,000  to  1,200  revolu- 
tions per  minute  until  water  temperature  reaches  at  least  60°  F. 
Lock  throttle  while  engines  are  warming  up. 

(11)  Observe  tachometer  readings,  which  must  not  vary  more 
than  200  revolutions  per  minute.    Both  engine  oil  pressure  gages 

718819  O  -  46  -  4 


Original  from 
UNIVERSITY  OF  CALIFORNIA 


TM  t-74S 

n 


A— GUN  TRAVELING  LOCK 

B— LIFTING  HOOKS 

C-LEFT  TAILUGHT 

D—iNGINE  COMPAITfMfHT  DCXMS 

(--ENGINE  COMPARTMENT  MEFT 

COVER  PLATE 
F— LEFT  WATER  EXPANSION  TANK 

FILLER  CAP  COVER 
O— LEFT  FUEL  TANK 

FILLER  CAP  COVER 
H-FWi  fXTINGUISHBI 

BCTERIOR  PULL  HANDLES 
i-UPT  (to  &4G»iE  LUtRICATING 

OIL  TANK  FlLLBt  CAP  COVER 


K- RIGHT  (U)  ENGINE  LUBRICATING 

0(L  TANK  FILLER  CAP  COVBI 
L— AUXILIARY  G&4ERATOR  FUEL 

TANKmtnCAPCOVSI 
M^RIGHT  WATER  EXPANSION  TANK 

FILLER  CAP  COVER 
M— RIGHT  FUEL  TANK 

HLLER  CAP  COVER 
P-ENGINC  COMPAIffMMr 

RIGHT  COVER  PUTE 
Q— ENGINE  COMPARTMENT 

REAI  COVBI  PUTE 
t-RIGHT  TAILUGHT 


tA  PO  tSSSft 


fisufm  IS^Jtwr  DmIc  — fop  Vl«w 


Digitized 


must  read  from  35  to  50  pounds,  low  oil  pressure  warning  signal  light 
must  be  out,  and  ammeter  must  indicate  a  rate  of  charge. 

( 12  )  Depress  clutch  pedaL  Mxdd  release  buttons  in,  and  push  in 
clutch  lock-out  buttons  one  at  a  time.  Slowly  release  clutch  pedal 
to  engage  both  clutches,  thus  driving  the  transmission  in  neutral  to 
drculate  and  warm  vp  power  train  lubrieadng  oH 

(13)  When  engine  temperature  gage  indicaitet  60**  F»  Ofierate 
temperature  gage  control  switch  to  see  that  both  en^nes  are  wanned 

up  to  60°  F. 
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(14)  Return  throttle  to  idling  position.  The  vehicle  is  now 
ready  to  be  driven  (subpar.  f  below). 

d.     Starting  Engines  at  Temperatures  Below  40°  F. 

( 1 )  Perform  operations  in  steps  ( 1 )  through  ( 7 )  in  subpar- 
agraph c  above. 

(2)  Open  throttle  wide.  NOTE:  After  engine  fires,  close  throttle 
to  run  engine  at  IjOOO  to  1,200  revolutions  per  minute  during  warm- 
up  period. 

(3)  Turn  air  heater  pump  shut-off  valve  lever  to  "ON"  position 


(4)    Turn  on  one  air  heater  switch  by  turning  switch  knob  to  left 


(5)  Op>erate  one  air  heater  pump  (fig.  5)  with  one  hand  and,  at 
the  same  time,  press  starter  switch  button. 

(6)  After  engine  fires,  push  air  heater  pump  plunger  all  the  way 
into  lock.  Turn  off  air  heater  switch.  Turn  air  heater  pump  shut-off 
valve  lever  to  "OFF"  position  after  both  engines  are  started. 

(7)  Perform  operations  in  steps  (10)  through  (14)  in  subpar- 
agraph c  above. 

(8)  Unless  otherwise  instructed,  use  running  engine  to  start 
second  engine  in  cold  weather  to  reduce  starter  drain  on  batteries 
(subpar.  e  below). 

e.  Using  One  Engine  to  Start  Second  Engine.  This  method 
avoids  excessive  drain  on  the  batteries  when  cranking  engines  in  cold 
weather.  It  can  also  be  used  if  starter  on  second  engine  does  not 
operate.  Start  first  engine  as  described  in  subparagraphs  c  ( 1 ) 
through  (9)  above.  Release  clutch  lock-nut  on  running  engine  and 
operate  engine  at  1,000  to  1,200  revolutions  per  minute,  long  enough 
to  warm  up  power  train  lubricating  oil.  Depress  and  hold  down 
clutch  pedal.  Release  second  engine  clutch  lock-out.  Accelerate 
running  engine  and,  at  the  same  time,  slowly  release  clutch  pedal. 
Allow  running  engine  to  crank  second  engine  for  30  seconds  only,  at 
slightly  increased  speed.  CAUTION:  //  second  engine  seems 
"bound"  or  "frozen,"  immediately  disengage  clutch.  If  second  engine 
does  not  fire  within  30  seconds,  discontinue  cranking  and  determine 
cause  of  starting  failure.  At  temperatures  below  40°  F,  use  air" 
heater  to  assist  in  starting  second  engine  (subpar.  d  (3)  through 
(6)  above).  As  soon  as  second  engine  fires,  set  throttle  to  operate 
both  engines  at  1,000  revolutions  per  minute  until  both  engines  have 
warmed  up  to  60°  F. 

f.  Placing  Vehicle  in  Motion. 

(1)    Release  parking  brake  (fig.  8). 


(fig.  5). 


(fig.  12). 
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Figure  16  —  Gearshift  Lever  Positions 
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(2)  Depress  clutch  pedal.  Shift  into  second  gear  (fig.  16)  when 
starting  on  reasonably  level  terrain  with  hard  surface.  When  starting 
on  upgrades  or  in  soft  ground  or  snow,  depress  latch  button  and  shift 
into  first  gear. 

(3)  Accelerate  engine  to  1,500  revolutions  per  minute  and  en- 
gage engine  clutches  gradually  without  slipping.  After  clutches  are 
fully  engaged,  accelerate  vehicle  to  5  miles  per  hour  in  second  gear 
or  2  miles  per  hour  in  first  gear. 

(4)  Again  depress  clutch  pedal  and  decelerate  engines  while 
shifting  into  next  highest  gear.  Follow  recommended  vehicle  and 
engine  speeds  on  serial  number  plate.  When  shifting  into  any  set  of 
gears,  move  gearshift  lever  with  a  deliberate,  positive  movement.  Do 
not  attempt  to  "double-clutch."  CAUTION:  Do  not  **ride"  clutch 
pedal. 

(5)  Select  a  gear  ratio  which  will  permit  engines  to  operate  in 
the  most  efficient  speed  range  from  1,500  to  2,100  revolutions  per 
minute  within  the  speed  ranges  given  on  the  serial  number  plate. 

(6)  Do  not  attempt  to  move  vehicle  or  turn  sprockets  by  means 
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of  either  or  both  engine  starters,  as  serious  damage  to  the  commuta- 
tors will  result. 

g.  Driving  Instructions. 

( 1 )  Shifting  Gears  Down.  When  climbing  grades,  it  is  neces- 
sary to  shift  into  a  lower  speed  to  provide  increased  power  and  to 
prevent  laboring  of  engines.  Frequently,  it  is  necessary  to  shift  into 
a  lower  gear  when  descending  grades  to  take  full  advantage  of  engine 
compression  and  friction  to  assist  in  braking.  When  climbing  grades, 
always  shift  down  before  vehicle  speed  drops  sufficiently  to  make  it 
difficult  for  engines  to  pick  up  the  vehicle  load.  To  shift  down,  de- 
press clutch  pedal  and  exert  steady  pressure  on  shift  lever.  Acceler- 
ating the  engines  while  shifting  will  permit  quicker  shift. 

(2)  Backing  the  Vehicle.  Always  bring  vehicle  to  a  complete 
stop  before  shifting  into  reverse  gear.  Hold  down  safety  button  on 
gearshift  lever  to  shift  into  reverse  (figs.  5  and  16).  In  reverse,  do 
not  permit  engine  speed  to  exceed  1,800  revolutions  per  minute. 
Avoid  backing  vehicle  for  any  great  distance,  as  power  train  pressure 
lubricating  system  is  inoperative  in  reverse.  WARNING:  When 
tactical  situation  permits,  always  station  a  guide  out  in  front  before 
backing  vehicle. 

(3)  Steering  the  Vehicle.  Pulling  back  on  the  right  lever 
slows  down  the  right  track  and  permits  the  left  track  to  speed  up, 
which  causes  the  vehicle  to  turn  to  the  right.  Pulling  back  on  the  left 
lever  turns  the  vehicle  to  the  left.  Pull  on  steering  lever  intermit- 
tently when  turning,  instead  of  holding  brake  constantly  applied. 
This  reduces  wear  on  brakes  and  avoids  unnecessary  heating  of  brake 
drums.  However,  to  make  a  quick,  sharp  turn,  pull  hard  on  steering 
lever  on  side  toward  which  turn  is  to  be  made  and  accelerate  engines. 
The  greater  the  braking  force  applied  and  the  greater  the  engine 
speed,  the  sharper  the  turn.  CAUTION :  Steering  levers  must  always 
be  all  the  way  forward  in  fully  released  position  except  when  in  use. 
When  driving  straight  ahead  on  level  ground,  keep  hands  off  steering 
levers  as  much  as  possible  to  avoid  dragging  the  brakes.  Dragging 
the  brakes  causes  unnecessary  wear  and  greatly  reduces  lining  life. 
Brake  drag  also  causes  linings  to  become  glazed,  and  this  condition 
reduces  brake  effectiveness. 

h.  Slowing  or  Stopping  the  Vehicle.  To  slow  down  or  stop  the 
vehicle,  release  accelerator  and  pull  back  evenly  on  both  steering 
levers.  Do  not  depress  clutch  pedal  until  vehicle  is  almost  stopped. 
Keeping  clutches  engaged  permits  better  control  of  the  vehicle.  De- 
press clutch  pedal  before  "drag"  of  vehicle  stalls  engines.  After 
vehicle  is  stopped,  shift  transmission  into  neutral  and  set  parking 
brake.  CAUTION:  When  using  the  engines  to  assist  in  braking, 
always  brake  sufficiently  so  that  speed  of  vetucle  never  exceeds  the 
speed  for  tfie  gear  being  used,  as  shown  on  vehicle  serial  number  plate. 
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i.  Stopping  the  Engines.  If  vehicle  has  been  operated  or  if 
temperature  of  engines  is  above  180°  F,  allow  engines  to  idle  at  1,000 
to  1,200  revolutions  per  minute  for  5  minutes  to  dissipate  heat  from 
combustion  area.  Always  idle  engines  momentarily  before  stopping. 
Quick  stopping  of  engines  from  high  speeds  will  overload  the  gover- 
nor control  mechanism  and  possibly  cause  damage.  To  stop  engines, 
push  throttle  only  slightly  ahead  of  the  idling  position,  not  over  800 
revolutions  per  minute;  and,  with  a  quick  motion,  immediately  snap 
throttle  back  into  "NO  FUEL"  position.  Purpose  of  first  pushing 
throttle  ahead  of  idling  position  is  to  take  up  any  slack  in  the 
throttle  linkage.  If  vehicle  is  to  be  left  standing  for  a  considerable 
length  of  time,  turn  fuel  control  valves  "OFF,"  and  open  24-volt 
master  switch  after  engines  are  stopped.  If  above  procedure  does 
not  stop  engines,  repeat  procedure.  If  engines  still  do  not  stop,  shift 
transmission  into  fifth  speed  and  stall  engines  by  releasing  the  clutch 
pedal  quickly  with  the  brakes  applied.  CAUTION:  //  engines  had 
to  be  stalled,  investigate  and  correct  the  cause  of  failure  to  stop  before 
again  starting  engines. 

18.  TOWING. 

a.  Equipment.  Two  pairs  of  towing  lugs  are  welded  to  the  front 
of  the  differential  housing  (fig.  1)  and  two  on  the  rear  lower  hull 
plate  (fig.  17).  Either  a  towing  pin  with  handle  or  a  towing  hook  is 
used  to  attach  the  cable.  Each  vehicle  is  equipped  with  a  20-foot 
steel  towing  cable.  A  towing  pintle  is  bolted  to  the  rear  lower  hull 
plate.  The  pintle  is  used  to  tow  a  supply  trailer  or  other  vehicles 
not  exceeding  5  tons.  CAUTION:  Do  not  use  pintle  for  towing  a 
vehicle  with  a  drawbar  load  in  excess  of  10,000  pounds.  The  towing 
bar  (8-B-50-25)  can  be  attached  to  either  the  front  or  rear  of  the 
vehicle  to  be  towed.  The  towing  bar  can  also  be  used  to  back  a  dis- 
abled vehicle  into  position. 

b.  General  Instructiong. 

( 1 )  A  driver  must  be  at  the  controls  of  the  towed  vehicle  when- 
ever possible;  otherwise,  towing  bar  (8-B-50-25)  must  be  used  in- 
stead of  the  towing  cable.  Start  the  towing  vehicle  in  motion  slowly 
and  take  all  slack  out  of  towing  cables.  Keep  steady  strain  on  cables 
and  start  towed  vehicle  into  motion.  Avoid  jerking  towed  vehicle,  as 
this  might  damage  the  towing  cable.  Use  gear  ratios  low  enough  to 
pull  towed  vehicle  without  lugging  engines.  Driver  of  towed  vehicle 
must  use  brakes,  as  necessary,  to  maintain  strain  on  towing  cables  at 
all  times.  Make  changes  in  direction  by  a  series  of  short  turns  so 
towed  vehicle  is  as  nearly  as  possible  in  line  with  towing  vehicle. 
This  will  prevent  towing  cables  from  rubbing  against  track,  which 
might  damage  both  the  cables  and  track  blocks.  If  necessary,  install 
grousers  on  towing  vehicle  to  provide  additional  traction.  CAUTION: 
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The  24-volt  master  twitch  must  be  closed  ii  vehicle  is  being  towed 

(2)  When  towing  a  distance  <^  a  mile  or  snore,  always  shift  the 
transmission  of  the  towed  vehicle  into  Efth  speed,  and  disengage  the 
engines  by  locking  out  the  clutches  or  by  disconnecting  the  universal 
joint  o^  the  transmission  end  of  the  propeller  shaft.  Unless  this  is 
done^  the  transmission  oil  pump  will  not  operate,  and  damage  to  the 
transmission  and  controlled  differential  is  likely  to  result  from  lack 
of  lubrication.  NOTE:  The  transmission  oil  pump  is  driven  by 
Jeans  eommGM  to  ihm  powm  k^fui  steH,  and  tlwfalogg  will  noi 
operas  tmlsas  Urn  pamm  ingmi  «Mt  is  roimdnt' 

€,  Attaching  Tawing  CaMes.  Two  cables  miist  be  used  for 
towing,  except  in  an  emergency  where  only  one  cable  is  available. 
Remove  pins  and  insert  cable  eyes  between  lugs  so  the  two  cables 
are  parallel,  and  install  pins.  II  towing  hoolcs  are  provided,  hook  the 
cable  eye  over  end  of  towing  hook  (fig.  17).  If  only  one  towing  cable 
is  available,  attach  it  on  the  same  side  of  both  vehicles.  Do  not  use 
a  short  hitch  wi^  cable  crossed  and  looped  titewsi^  tiia  towii^E  lugs, 
as  doing  so  will  permanently  kisik  the  cable  and  break  the  wire 
strands. 

d.  Towing  to  Start  Engines.  Before  towing  the  vehicle,  check 
its  fuel,  lubricating  oil,  and  coolant.  Also  make  sure  engines  are  in 
coodilioB  to  be  starlad   Lodi  out  one  chitefa,   tetton  drlvar  in 
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vehicle  to  be  towed.  Set  throttle  slightly  ahead  of  "IDLING"  posi- 
tion. Shift  transmission  into  fifth  gear,  and  hold  clutch  pedal  down. 
Signal  towing  vehicle  to  start.  When  towing  speed  is  approximately 
3  miles  per  hour,  release  clutch  pedal  quickly.  If  engine  does  not 
start  after  towing  for  25  yards,  depress  clutch  pedal  and  return 
throttle  to  "NO  FUEL"  position.  Continue  towing  for  another  200 
yards  before  again  repeating  preliminary  operations.  If  engine  does 
not  start  on  third  attempt,  investigate  cause  of  failure.  As  soon  as 
engine  starts,  disengage  the  clutch,  and  signal  towing  vehicle  to  stop. 
Warm  up  engine  at  1,000  to  1,200  revolutions  per  minute  (engine 
temperature  must  be  above  50°  F)  and  then  use  the  running  engine 
to  start  second  engine  (par.  17  e).  NOTE:  Use  air  heaters  if  air 
temperature  is  below  40^  F.  In  extremely  cold  weather,  tow  vehicle 
approximately  Va  mile  with  throttle  in  "NO-FUEL"  position  and 
transmission  in  fifth  gear  to  loosen  cold  lubricant  before  attempting 
to  start  the  engine. 

e.  Towing  Disabled  Vehicle.  Inspect  condition  of  vehicle  to  be 
towed  to  determine  whether  it  can  be  towed  without  causing  further 
damage.  Check  transmission  oil  level  to  make  sure  sufficient  lubrica- 
tion will  be  provided  for  the  power  train  unit.  When  vehicle  is  being 
towed  forward,  both  clutches  must  be  locked  out  and  the  transmission 
must  be  in  fifth  gear  so  transmission  oil  pump  will  supply  lubricant 
to  the  power  train  unit  (subpar.  I>  (2)  above).  CAUTION:  Do  not 
tow  a  vehicle  at  speeds  above  12  miles  per  hour.  A  vehicle  must 
never  be  towed  backward  further  than  is  absolutely  necessary  to 
position  it  so  it  can  be  towed  forward.  Transmission  must  be  in 
neutral  when  towing  vehicle  backward. 


a.  Armament  Controls.  For  description  and  operation  of  the 
the  armament  controls,  refer  to  Part  four. 

b.  Turret  Lock  (fig.  18).  The  turret  can  be  secured  against 
accidental  rotation  by  operation  of  the  turret  lock  which  is  mounted 
on  the  turret  ring  at  the  right  of  the  gunner.  To  disengage  the  turret 
lock,  pull  handle  straight  out  and  turn  counterclockwise.  To  lock  the 
turret,  turn  the  handle  to  the  right  or  clockwise,  and  it  will  automati- 
cally snap  into  place.  If  necessary,  manually  traverse  the  turret 
slightly  to  make  sure  gear  teeth  are  meshed  with  turret  lock. 
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19.  CONTROLS. 
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c.  Turret  Traversing  Shift  Lever  (fig.  18).  The  gear  shifting 
lever,  mounted  under  the  gear  box,  enables  the  operator  to  select 
either  hydraulic  or  manual  traversing.  When  the  shifting  lever  is 
moved  to  lower  position,  it  engages  the  gears  for  manual  traversing. 
If  necessary,  move  the  hand  traverse  brake  handle  slightly  to  fully 
mesh  the  gears.  Move  the  gear  shifting  lever  to  upper  p>osition  for 
hydraulic  traversing. 

d.  Hand  Traversing  Brake  Control  Handle  (fig.  18).  The 
hand  traversing  brake  control  handle  is  mounted  on  the  gear  box 
ahead  of,  and  to  the  right  of,  the  gunner's  station.  The  gearshifting 
lever  must  be  placed  in  manual  operating  position  (subpar.  c  above) 
and  the  turret  lock  released  (subpar.  b  above)  before  traversing  tur- 
ret. Gripping  the  brake  control  handle  and  brake  release  lever  will 
release  the  brake.  Turning  the  handle  to  the  left,  or  counterclock- 
wise, turns  the  turret  to  the  left.  Turning  the  handle  to  the  right,  or 
clockwise,  traverse  the  turret  to  the  right.  When  the  brake  release 
lever  is  released,  spring  action  applies  the  turret  brake.  NOTE:  Al- 
ways leave  gearshifting  lever  in  manual  position  except  when  hy- 
draulic operation  is  desired. 

e.  Hydraulic  Traversing  Control  Handle  (fig.  18).  The  hydrau- 
lic traversing  control  handle  on  the  traverse  pump  to  the  right  of  the 
gun  elevating  handwheel  controls  the  speed  and  direction  of  turret 
rotation.  To  traverse  the  turret  to  the  right,  rotate  the  control  handle 
to  the  right.  To  traverse  the  turret  to  the  left,  rotate  the  control  handle 
to  the  left.  Maximum  traversing  speed  is  obtained  by  turning  the 
control  handle  to  the  extreme  right  or  left.  NOTE:  Turret  rotation 
can  be  reversed  instantly  without  damage  to  the  power  mechanism. 

{.  Seats.  The  gunner's  seat,  mounted  on  the  turret  platform  at 
the  right  side  of  the  90-mm  gun  (fig.  244),  is  provided  with  a  detach- 
able back  and  can  be  raised  or  lowered  or  adjusted  horizontally.  The 
commander's  seat  is  the  pad-type,  adjustable  in  height,  and  is  mount- 
ed on  a  frame  at  the  rear  side  of  the  turret.  It  can  be  folded  down 
out  of  the  way  when  not  in  use.  The  loader's  seat,  at  the  left  side  of 
the  90-mm  gun  (fig.  245),  is  similar  to  the  commander's  seat  and  is 
demountable. 


a.  General.  The  turret  can  be  traversed  360  degrees  in  either 
direction  by  operating  the  hydraulic  or  manual  traversing  mechanisms. 

b.  Before-operation  Service.  Perform  the  inspections  in  items 
1,  2,  4,  and  6  of  Before-operation  Service  (par.  38)  before  traversing 
the  turret. 

c.  Manual  Operation.  Move  the  gearshifting  lever  to  lower  or 
manual  traversing  position.    Disengage  the  turret  lock  (par.  19  b). 
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CAUTION:  Before  traversing  the  turret,  be  sure  that  both  drivers' 
doors  are  closed,  and  that  the  gun  will  clear  all  obstructions.  Grip  the 
hand  traverse  brake  control  handle  and  brake  release  lever  to  re- 
lease the  brake  in  the  gear  box.  Turn  the  brake  control  handle  to 
the  right  or  left  as  desired.  NOTE:  The  speed  of  turret  rotations 
depends  upon  the  speed  with  which  handle  is  operated.  Release  the 
brake  control  handle  and  brake  release  lever  to  hold  turret  stationary. 
Lock  turret  in  p>osition  with  turret  lock  when  there  is  no  further 
need  for  traversing. 

d.  Power  Operation.  Place  gearshifting  lever  in  its  upper  or 
power  position.  Disengage  the  turret  lock.  Turn  battery  master 
switch  to  "ON"  position.  Turn  on  the  turret  traversing  motor  switch 
(located  on  turret  control  box)  to  start  the  electric  drive  motor. 
Grasp  the  hydraulic  traverse  control  handle  and  twist  to  the  right 
or  left  according  to  direction  of  turret  rotation  desired.  CAUTION: 
Before  turning  the  turret  traversing  motor  switch  off,  move  the  gear- 
shifting  lever  to  its  manual  position  to  prevent  accidental  rotation 
of  the  turret.  Lock  turret  in  position  with  turret  lock  when  need  for 
traversing  is  completed. 


a.     Description  (fig.  19). 

(1)  A  self-contained  auxiliary  engine  and  generator  is  provided 
for  charging  the  vehicle  batteries  during  periods  when  the  main 
engine  is  not  running.  It  insures  an  adequate  supply  of  current  at 
all  times  for  operation  of  electrical  equipment,  such  as  hydraulic 
traversing  mechanism,  gun  firing  solenoids,  radio,  etc.  It  is  equipped 
with  a  temperature  control  for  automatic  choking. 

(2)  The  auxiliary  generator  is  driven  by  a  4-cycle,  single-cylinder 
engine  which  develop^  1.6  horsepower  at  2,300  revolutions  per 
minute. 

(3)  Gasoline  is  supplied  from  a  fuel  tank  which  is  mounted  in 
the  right  engine  compartment  forward  of  the  main  fuel  tank  (fig. 


h.     Controls  and  Instruments. 

(1)  Ammeter.  An  ammeter,  calibrated  from  50  amperes  dis- 
charge to  50  amperes  charge,  is  mounted  in  the  control  box  (fig. 
235).  The  ammeter  is  used  to  indicate  the  rate  of  charge  or  dis- 
charge while  the  generator  is  oF>erating.    With  all  other  electrical 
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units  turned  off  and  the  batteries  fully  charged,  the  ammeter  will 
indicate  a  very  low-charging  rate  except  for  the  first  few  minutes 
after  the  engine  has  been  started.  The  ammeter  will  not  indicate 
a  charging  rate  of  more  than  50  amperes  with  the  batteries  dis- 
charged or  all  electrical  units  turned  on  unless  the  auxiliary  gen- 
erator regulator  is  defective. 

(2)  Carburetor  Choke.  A  spiral  spring  automatic  choke 
valve,  built  into  the  carburetor,  is  used  to  provide  a  richer  fuel  mix- 
ture when  starting  the  generator  engine  in  cold  weather.  Efficiency 
of  the  automatic  choke  depends  on  proper  adjustment  (par.  225  b). 

(3)  Fuel  Shut-off  Valve.  A  fuel  shut-off  valve,  installed  in 
the  fuel  line  near  the  fighting  compartment  bulkhead  (fig.  136),  is 
used  to  shut  off  the  flow  of  fuel  to  the  engine  when  the  generator  is 
not  being  oF)erated.  To  open  the  valve,  turn  the  valve  handle 
counterclockwise  until  valve  is  fully  opened.  To  close  valve,  turn 
valve  handle  clockwise  until  valve  is  fully  closed. 

(4)  Fuel  Tank.  Fuel  is  supplied  to  the  auxiliary  generator 
engine  by  a  fuel  tank  mounted  in  the  right  engine  compartment 
sponson,  forward  of  the  main  fuel  supply  tank  (fig.  237).  A  built-in 
screen  filters  the  fuel  as  it  leaves  the  tank,  before  entering  the  car- 
buretor. 

(5)  Starting  Rope.  A  short  rope  with  a  grip  attached  is  pro- 
vided for  cranking  the  auxiliary  generator  engine  when  the  batteries 
do  not  have  sufficient  charge  to  start  the  engine  electrically. 

(6)  Starting  Switch.  The  starting  switch  on  the  generator 
control  box  cover  (fig.  235)  is  used  to  start  the  engine  electrically. 
This  is  a  push-type  switch  which  returns  to  off  position  when  re- 
leased. To  start  engine  electrically,  press  in  on  starting  switch  and 
release  as  soon  as  engine  fires. 

(7)  Stop  Switch.  A  push  button-type  stop  switch,  mounted  in 
the  control  box  cover  (fig.  235),  is  used  to  stop  the  engine.  To 
operate  the  switch,  press  switch  button,  hold  until  engine  has  stopped, 
and  then  release  the  button. 

c.  Operation. 

(1)    Preparation  for  Operation. 

(a)  Make  sure  that  air  passages  around  the  block  and  cylinder 
head  are  clear  and  unobstructed. 

(b)  Make  certain  that  lubrication  oil  drain  plug  is  tight. 

(c)  Make  certain  that  crankcase  is  filled  to  full  mark  on  bayonet 
gage  with  seasonal  grade  engine  oil  (fig.  19).  Crankcase  capacity 
is  3  pints.  CAUTION:  Vehicle  must  be  on  level  surface  when 
checking  oil. 
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(d)  Make  sure  that  the  fuel  supply  line  valve  is  op>en,  and  that 
fuel  tank  contains  a  sufficient  supply  of  gasoline. 

(2)  Normal  Starting.  The  auxihary  generator  is  controlled 
through  the  control  box  which  is  mounted  above  the  auxiliary  gen- 
erator (fig.  235).  To  start,  push  the  button  marked  "START."  To 
stop,  push  the  button  marked  "STOP."  Ammeter,  mounted  to  the 
left  of  the  start  and  stop  buttons,  indicates  the  current  output  of  the 
generator. 

(3)  Starting  in  Severe  Cold.  In  extreme  cold  weather,  if 
improper  lubricating  oil  or  a  too  nearly  discharged  battery  prevents 
the  engine  cranking,  it  should  be  assisted  with  the  cranking  rope  as 
follows: 

(a)  Wrap  the  cranking  rope  around  cranking  pulley,  after  in- 
serting the  knotted  end  of  the  rope  in  the  slot  in  the  pulley  (fig.  19). 

(h)  Press  the  starting  button  and,  at  the  same  time,  give  the 
cranking  rope  a  quick  pull.  It  may  be  necessary  to  repeat  several 
times.  CAUTION:  The  starting  button  must  be  depressed  during 
the  rope-cranking  procedure  to  establish  the  ignition  circuit. 

(4)  Starting  When  Batteries  Are  Nearly  Discharged.  Occa- 
sionally the  batteries  may  be  discharged  to  a  point  where  output  is 
insufficient  to  crank  the  engine,  but  enough  energy  exists  to  supply 
ignition  current.  If  such  a  condition  exists,  first  "isolate"  the  ignition 
circuit  so  that  it  is  impossible  for  battery  current  to  "feed  back"  into 
the  generator.  To  accomplish  this,  proceed  as  follows:  Discon- 
nect the  lead  from  positive  terminal  on  ignition  coil  (fig.  19).  Con- 
nect a  jumper  lead  from  positive  coil  terminal  to  positive  battery 
terminal  on  engine  terminal  board.  Crank  engine  with  starting  rope. 
CAUTION:  Do  not  press  starting  button  during  this  procedure. 
After  engine  starts,  allow  it  to  run  long  enough  to  charge  batteries 
for  normal  start.  Stop  engine,  remove  jumper,  and  connect  lead  to 
ignition  coil  terminal. 

(5)  Starting  When  Batteries  Are  Completely  Discharged. 
When  the  batteries  are  completely  discharged,  an  outside  source  of 
ignition  current  must  be  provided.  Twelve  volts  of  storage  batteries 
or  dry  cells  can  be  used  for  the  following  procedure:  Disconnect 
ignition  coil  positive  terminal  lead.  Connect  a  lead  from  ignition  coil 
positive  terminal  to  positive  terminal  of  outside  battery  source.  Con- 
nect a  lead  from  negative  terminal  of  outside  battery  source  to 
auxiliary  generator  engine  ground.  Crank  engine  with  starting  rope. 
CAUTION:  Do  not  press  starting  button  during  this  procedure.  After 
engine  starts  and  runs  a  while,  instantaneously  and  simultaneously, 
remove  positive  outside  battery  source  lead  from  ignition  coil  posi- 
tive terminal.  Then  connect  ignition  coil  positive  terminal  lead  in 
original  position  on  coil.  Remove  lead  from  engine  ground  and  dis- 
connect outside  battery  source. 
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(6)  Use  of  Auxiliary  Generator  to  Charge  Battbries. 
Close  the  24-volt  master  switch,  start  the  engine,  and  place  the  trans- 
fer switch  on  the  bulkhead  terminal  box  in  the  position  marked 
*OiARGE  BATTERIES.'^  The  damper  should  bo  In  normal  opera- 
tion  position.  The  ammeter  on  the  auxiliary  generator  control  panel 
will  show  the  rate  of  charge.  If  the  batteries  are  very  low,  the 
ammeter  will  show  approximately  SO-amperes  charge,  and  the  needle 
will  return  toward  xero  aa  the  batleriei  becc»m  charged. 

(7)  Stopping  the  Auxiliary  Generator.  Press  and  hold  the 
•top  button  on  the  control  box  until  the  engine  stops.  Close  the  fuel 
shut'off  valm 

22.    DRIVER'S  HOOD. 

a.  Description  (fig.  20).  The  driver's  hood  is  collapsible,  and 
is  provided  with  a  windshield,  windshield  defroster,  and  wiper.  The 
hood  is  attached  to  the  hull  in  front  of  the  driver's  door  opening. 
With  the  hood  collapsed,  it  is  used  as  a  windshield;  with  the  hood 
extended,  it  protects  the  driver  against  rain  or  snow  when  driving 
with  the  door  open.  When  not  in  use,  the  hood  is  atowed  In  a 
bracket  at  the  left  i^»per  side  plate» 

b.  Controls, 

(1)  Windshield  Defroster  Switch.  A  toggle-type  switch  con- 
trols the  wimkhield  defroster.  To  turn  on  the  windshield  deiroetier, 
move  switch  lever  to  position  marked  "ON."  To  turn  the  de- 
froster, move  switch  lever  to  position  marked  "OFF." 

(2)  Windshield  Wiper  Switch.  A  toggle-type  switch  controls 
the  elactrk  i^ndthield  wiper  motor«  To  turn  on  wiper,  moms  swtt^ 
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lever  to  position  marked  "ON.**  To  turn  off  wiper,  move  switch  lever 

to  position  marked  "OFF." 

(3)    Circuit  Breaker.   Refer  to  paragraph  14  h. 

c.  Operation.  Mount  hood  over  door  opening  and  attach  to 
cfltches  M  ihown  in  llgiire  20.  Tom  on  24'^volt  m&ster  swilcli.  li€ofv<e 
windshield  wiper  switch  lever  to  "ON"  position  to  turn  off  wiper. 
Move  windshield  defroster  switch  lever  to  "ON''  position  (subpar.  b 
(1)  above)  to  operate  windshield  defttwt^.  Make  sure  cireiot 
btaaker  marked  "ACCESSORIES"  (fig.  12)  does  not  "pop"  out 
when  switches  are  turned  to  "ON"  position.  Turn  off  defroster  as 
soon  as  it  is  no  longer  needed  by  moving  switch  lever  to  "OFF"  posi- 
l^an.  ReleaM  catchet  sacuring  hood  to  hull,  remove  driver^s  hood, 
and  place  in  stowage. 

23.   f1R£  EXTINGIIISHEB& 

a.    Description.   Two  portable  4-pound  carbon  dionde  fire 

tinguishers,  one  in  the  driver*s  compartment  (fig.  22)  and  one  in 
the  turret  (fig.  245),  are  provided  for  extinguishing  fires  in  the  driver's 
compartment,  fighting  compartment,  or  outside  the  vi^hicle.  The 
vehicle  is  equipped  witli  a  &ced  fire  extinguisher  system  to  extinguish 
fires  in  the  engine  compartment.  The  system  consists  of  the  exterior 
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pull  fiandkc  (llg.  IS),  interior  pull  handles  (fig.  22 )» lemote  contrdbi 
two  10-pound  carbon  dioxide  cylinders,  and  the  tubes  and  discharge 
nozzles  (fig.  23)  in  the  fighting  compartment. 

b.    Before^peration  Service.  Perforin  the  services  in  paragraph 
SS  before  operatiiig  fire  exthigaisher  controls 

c*  CimUrob. 

(i)   PwtiMMVattrMmiNGVismnTmmxmsL  Atrloierifi^bot- 
of  the  wkM  trip  (fig.  21)  i*  uied  to  diwduBit  tbe  portable 
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fii^  extinguisher.  To  discharge  extinguisher,  squeeze  in  on  trigger. 
To  #iiit  off  extingiaisher,  release  the  trigger. 

(2)  Exterior  Pull  Handles.  Two  pull  handles,  mounted  in  a 
shield  behind  the  turret  on  top  of  the  vehicle,  are  used  to  discharge 
the  fixed  fire  extinguisher  from  outside  the  vehicib.  To  discharge  the 
front  cylinder,  pull  out  the  right-hand  pull  handle,  breaking  the  seal- 
ing wire.  The  left-hand  handle  discharges  the  rear  cylinder.  Once 
the  handle  is  pulled,  the  cylinder  is  completely  discharged. 

(3)  INTBRIOR  Puix  Hakdlbs  (fig.  22).  Two  pull  handles, 
mounted  on  the  hull  top  plate  above  the  portable  fire  extinguisher 
inside  the  driver's  compartment,  are  used  to  discharge  the  fixed  fire 
extinguisher  from  within  the  driver's  compartment.  To  discharge 
the  front  cylinder,  pull  out  the  right-hand  handle,  breaking  the  seal- 
ing wire.   The  left-hand  handle  discharges  the  rear  cylinder. 

(4)  Remote  Control  Operating  Lever  (fig.  23).  An  operat- 
ing lever,  located  oti  the  side  of  each  remote  control  head  on  top  of 
each  cylinder,  is  used  to  discb^f^e  the  fire  extinguisher  cylinders  from 
within  the  fighting  compartment,  or  in  case  the  pull  handles  fail. 
To  discharge  either  cylinder,  break  the  sealing  wire,  remove  safety 
pin  from  lever »  and  move  lever  all  the  way  down. 

Operation. 

(1)  Portable  Fire  Extinguisher.  Remove  extinguisher  from 
stowage  bracket.  Grasp  the  extinguisher  as  shown  in  figure  21  and 
direct  the  discharge  horn  toward  the  fire.  Puy  in  on  the  trigger  to 
break  the  sealiag  wire  (sid^par.  e  (1)  above)  and  dfa^Murge  tbe  cyl> 
inder.  Direct  the  discharge  at  ibe  ham  of  the  flame,  and  nova  tlia 
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horn  slowly  from  side-to-side  to  cover  the  burning  area.  Release 
trigger  to  shut  off  extinguisher.    Stow  the  extinguisher  in  its  bracket. 

(2)  Operation  of  Fixed  Fire  Extinguisher.  When  fire 
occurs  within  the  engine  compartment,  if  possible,  close  throttle  to 
stop  engine,  shut  off  both  fuel  control  valves,  and  close  both  engine 
compartment  door  shutters.  Pull  either  one  of  the  interior  pull 
handles  (subpar.  o  (3)  above)  or  the  exterior  pull  handles  (subpar. 
c  (2)  above),  or  operate  one  of  the  remote  control  operating  levers 
(subpar.  c  (4)  above).  Wait  a  sufficient  length  of  time  to  observe 
effect  of  the  discharge  from  one  cylinder  before  discharging  the  other 
cylinder. 


OPERATION  UNDER  UNUSUAL  CONDITIONS 

24.  INTRODUCTION. 


a.  Scope.  Instructions  are  furnished  in  this  section  for  care  of 
the  vehicle  under  three  general  types  of  unusual  conditions.  These 
conditions  are:  below  0°  F,  dusty  conditions,  and  immersion  in  water. 


a.  Effect  of  Low  Temperatures  Upon  Vehicle.  Shock  resistance 
of  metals  or  resistance  against  breaking  is  greatly  reduced  at  extreme- 
ly low  temperatures.  Since  subzero  temperatures  affect  both  metals 
and  lubricants,  operation  of  the  vehicle  at  subzero  temperatures  pre- 
sents problems  that  demand  special  precautions. 

b.  Diesel  Fuel. 

(1)  Prescribed  Fuel.  Many  fuels  suitable  for  Diesel  engines 
operated  in  warm  weather  contain  waxes  that  congeal  at  temperatures 
below  0°  F.  Diesel  fuel  oil  procured  under  U.  S.  Army  Specification 
2-102,  grade  X,  latest  revision,  will  be  used  at  low  temperatures,  as  it 
will  not  precipitate  wax  at  subzero  temperatures.  If  an  emergency 
necessitates  procurement  of  commercial  fuel,  extreme  care  will  be 
taken  to  see  that  the  cloud  point  is  10°  F  lower  than  the  lowest 
atmospheric  temperature  anticipated.  Otherwise,  the  fuel  will  not 
flow  to  the  injectors  in  quantities  sufficient  for  satisfactory  engine 
performance. 

(2)  Storage  and  Handling.  Water  in  Diesel  fuel  oil  will  form 
ice  that  may  stop  fuel  flow  to  the  fuel  pumps.  Due  to  the  condensa- 
tion of  moisture  from  the  air,  water  will  accumulate  in  tanks,  drums, 
and  containers.  For  this  reason,  the  following  precautions  must  be 
taken: 
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(a)  Be  sure  all  containers  are  thoroughly  clean  and  free  from 
rust  before  storing  fuel  in  them. 

(b)  Strain  the  fuel  through  any  type  of  strainer  that  will  prevent 
the  passage  of  water. 

(c)  Wipe  snow  or  ice  from  dispensing  equipment  and  from  around 
fuel  tank  filler  cap  before  removing  cap  to  refuel  vehicle.  After  filling 
tank,  replace  cap  securely. 

(d)  Keep  tank  or  drum  full  if  possible.  The  more  fuel  there  is 
in  the  tank,  the  smaller  will  be  the  volume  of  air  from  which  moisture 
can  be  condensed. 

( e)  Add  1  quart  of  denatured  alcohol  (grade  3)  to  the  fuel  tanks 
at  the  start  of  cold  weather  and  V2  pint  at  each  refueling.  This  will 
reduce  the  hazard  of  ice  formation  in  the  fuel. 

(f)  Keep  all  closures  of  containers  tight  to  prevent  snow,  ice,  dirt, 
and  other  foreign  matter  from  entering. 

(g)  If  possible,  after  filling  or  moving  a  container,  allow  the  fuel 
to  settle  24  hours  before  filling  vehicle  tank  from  it. 

c.  Luhrication. 

(1)  Engine  Oil.  Use  the  grade  of  engine  oil  prescribed  in  the 
lubrication  order  (fig.  28)  for  +32^  to  0°  F,  and  follow  instructions 
in  subparagraph  d  below  to  keep  the  engine  oil  fluid. 

(2)  Transmission  and  Final  Drive.  The  grade  of  engine  oil 
specified  in  the  lubrication  order  (fig.  28)  for  use  between  -f32°  to 
0°  F  is  also  satisfactory  below  0°  F.  When  temperatures  below  0°  F 
are  immediately  anticipated,  and  if  transmission  and/or  final  drive 
does  not  already  contain  the  specified  grade  of  engine  oil,  drain  im- 
mediately after  use  and  while  lubricant  is  still  warm.  Refill  to  proper 
level  with  engine  oil  of  the  specified  grade.  After  standing  overnight 
at  subzero  temperatures,  warm  up  transmission;  first  warm  up  the 
engine  (par.  17  d),  engage  clutch,  and  maintaining  engine  speed  for 
about  2  minutes  or  until  low  gear  can  be  engaged,  then  put  transmis- 
sion in  low  gear  and  drive  vehicle  100  yards,  being  careful  not  to  stall 
engine.  This  procedure  will  heat  gear  lubricants  to  point  where 
normal  operation  can  be  expected. 

(3)  Other  Lubrication  Points. 

(a)  If  vehicle  has  been  operated  3  months  using  general  purpose 
grease  No.  0  for  lubrication,  no  special  precautions  are  necessary  for 
the  bogie  wheels  and  track  roller  bearings.  If  general  purpose  grease 
No.  1  is  in  these  bearings,  it  will  be  necessary  to  disassemble  and  wash 
in  dry  cleaning  solvent  and  dry.  Then  lubricate  with  general  pur- 
pose grease  No.  0  to  insure  satisfactory  operation. 

(b)  All  other  places  where  general  purpose  grease  No.  0  is  pre- 
scribed for  temperatures  from  ^-32'  to  0°  F  should  be  lubricated  with 
the  same  lubricant  below  0°  F. 
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(c)  When  extremely  low  temperatures  are  encountered  and  gen- 
eral purpose  grease  No.  0  is  not  satisfactory  where  specified  above, 
O.D.  grease  No.  00  may  be  used. 

(d)  For  oilcan  points  where  engine  oil  is  prescribed  above  0°  F, 
use  preservative  lubricating  oil  (special). 

(4)  Speedometer  AND  Tachometer  Cables.  Grease-lubricated 
cables  should  operate  satisfactorily  at  all  temperatures  when  coated 
with  general  purpose  grease  No.  0  and  there  is  no  excess  grease  in  the 
housing.  When  extremely  low  temperatures  are  encountered  and 
gener  .1  purpose  grease  No.  0  is  not  satisfactory,  O.D.  grease  No.  00 
may  be  used. 

(5)  Armament.  For  lubrication  below  0°  F,  refer  to  the  per- 
tinent 300  series  technical  manual. 

d.    Keeping  Engine  Oil  Fluid. 

(1)  Several  methods  for  keeping  engine  oil  sufficiently  fluid  for 
proper  lubrication  are  listed  in  steps  (2),  (3),  and  (4)  below.  Pref- 
erence should  be  given  to  the  differer.c  methods  in  the  order  listed, 
according  to  the  facilities  available. 

(2)  Keep  the  vehicle  in  a  heated  enclosure  when  it  is  not  being 
operated. 

(3)  When  the  engine  is  stopped,  drain  the  engine  oil  while  it  is 
still  hot  and  store  in  a  warm  place  until  the  vehicle  is  to  be  operated 
again.  If  warm  storage  is  not  available,  heat  the  oil  before  reinstalling. 
NOTE:  Heat  the  oil  only  to  the  point  where  the  bare  harnd  can  be 
inserted  without  burning.  Tag  the  vehicle  in  a  conspicuous  place  in 
the  driver's  compartment  to  warn  personnel  that  the  oil  tank  is  empty. 

(4)  Dilute  the  engine  oil.  Engine  oils  may  be  diluted  with  gas- 
oline or  Diesel  fuel  oil  according  to  their  availability,  with  preference 
given  to  gasoline.  Dilute  according  to  instructions  on  lubrication 
order  (fig.  29). 

26.    COLD  WEATHER  OPERATION  AND  MAINTENANCE. 

a.  Starting  Engine  and  Warming  up  Vehicle.  For  starting  and 
warming  up  engine  and  vehicle,  follow  instructions  in  paragraph  17  d. 

b.  Parking  of  Vehicle.  For  long  periods  of  shut-down,  as  in 
bivouac,  park  vehicle  in  a  place  that  is  sheltered  as  much  as  possible. 
For  short  shut-down  periods,  the  vehicle  should  be  parked  in  a  shelt- 
ered spot  out  of  the  wind,  if  possible.  If  no  shelter  is  available,  it 
will  be  helpful  to  park  so  that  the  vehicle  does  not  face  into  the  wind. 
Close  air  intake  shutters  after  shutting  down  engine. 

c.  Maintenance  of  Vehicle. 

( 1 )  In  preparing  a  vehicle  for  operation  at  subzero  temperatures, 
special  attention  to  details  of  electrical  and  mechanical  maintenance 


65 


Original  from 
UNIVERSITY  OF  CALIFORNIA 


TM  9-745 

26 


Part  Two  —  Operating  Instructions 


will  reduce  difficulties  encountered.  Special  attention  to  these  details 
should  be  continued  in  scheduled  maintenance  throughout  the  period 
of  subzero  operation. 

(2)  Generator.  Check  brushes  for  wear  and  springs  for  tension, 
and  see  that  brushes  and  commutator  are  clean.  Oil  or  grease  on  the 
brushes  or  commutator  will  affect  operation  of  the  generator. 

(3)  Wiring.  Check,  clean,  and  tighten  all  connections,  especially 
the  battery  terminals.  Care  should  be  taken  that  no  short  circuits  are 
present. 

(4)  Batteries. 

(a)  The  efficiency  of  batteries  decreases  sharply  with  decreasing 
temperatures,  and  becomes  practically  nil  at  -40  F.  When  the  bat- 
tery has  been  chilled  to  a  temperature  below  —30  F,  it  should  prefer- 
ably be  heated  before  attempting  an  engine  start  unless  a  warm  slave 
battery  is  available.  See  that  the  battery  is  always  fully  charged, 
with  the  hydrometer  reading  between  1.275  and  1.300.  A  fully 
charged  battery  will  not  freeze  at  temperatures  likely  to  be  encount- 
ered even  in  arctic  climates,  but  a  fully  discharged  battery  will  freeze 
and  rupture  at  *  5  F. 

(b)  Do  not  add  water  to  a  battery  when  it  has  been  exposed  to 
subzero  temperatures  unless  the  battery  is  to  be  charged  immediately. 
If  water  is  added  and  the  battery  is  not  put  on  charge,  the  layer  of 
water  will  stay  at  the  top  and  freeze  before  it  has  a  chance  to  mix 
with  the  acid. 

(5)  Fuel  System.  Drain  fuel  tank,  and  drain  and  clean  filters 
and  stainers  weekly,  or  more  often,  to  remove  water  and  dirt.  In  an 
extreme  emergency,  when  using  nonstandard  fuels,  the  elements  may 
be  removed  temporarily  from  fuel  filters  if  wax  clogs  the  elements  and 
stops  the  flow  of  fuel  through  the  filters. 

(6)  Starters.  Clean  the  throw-out  mechanism  and  gear  in  dry 
cleaning  solvent  to  remove  grease  and  dirt.  Heavy  grease  or  dirt 
may  keep  gears  from  being  meshed  or  cause  them  to  remain  in  mesh 
after  the  engine  starts  running.  The  latter  will  ruin  the  starter  and 
necessitate  repairs.  Check  brushes  for  wear  and  springs  for  tension. 
See  that  brushes  and  commutator  are  clean.  Oil  or  grease  on  the 
brushes  or  commutator  will  prevent  the  electrical  contact  necessary 
for  the  large  surges  of  current  required  in  the  starter  for  good  starting. 

(7)  Hull  and  Suspension.  Inspect  the  vehicle  frequently  dur- 
ing subzero  temperatures  for  broken  brackets,  bolts,  end  connectors, 
and  other  metal  parts  which  may  be  damaged  due  to  the  decreased 
shock-resistance  of  these  parts  in  extremely  low  temperatures. 
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27.    PROTECTION  OF  COOLING  SYSTEMS. 

a.  General.  Protect  cooling  systems  with  antifreeze  com- 
pound (ethylene-glycol  type)  for  operations  below  +32°  F.  The  fol- 
lowing instructions  apply  to  the  use  of  the  new  antifreeze  compound. 
For  instructions  pertaining  to  the  use  of  reclaimed  antifreeze  solutions, 
see  TM  9-850. 

h.  Cleaning.  Before  adding  antifreeze  compound  it  is  necessary 
that  cooling  systems  be  clean  and  completely  free  from  rust.  If 
cooling  systems  have  been  cleaned  recently,  it  may  only  be  necessary 
to  drain,  refill  with  clean  water,  and  drain  again.  Otherwise,  the  sys- 
tems must  be  cleaned  with  cleaning  compound  according  to  instruc- 
tions contained  in  paragraph  118  c.  Other  units  in  the  cooling  systems 
must  be  cleaned  in  addition  to  the  radiators  and  engine  water  jackets. 

c.  Inspection.  Inspect  all  hoses  and  replace  if  damaged  or  de- 
teriorated. Inspect  hose  clamps,  plugs,  pet  cocks,  valves,  and  connec- 
tions, and  tighten  if  necessary.  Repair  radiator  leaks  before  adding 
antifreeze  compound.  Correct  any  exhaust  gas  or  air  leakage  into 
cooling  system.  If  inspection  shews  indication  of  a  coolant  leakage 
at  the  cylinder  head,' tighten  the  cylinder  head  studs.  Replace  cyl- 
inder head  gasket  if  necessary  (par.  63).  Inspect  thermostats  and 
look  for  evidence  of  sticking  in  open  or  closed  position.  Check  opera- 
tion by  removing  and  testing  in  a  pail  of  hot  water.  If  thermostat 
does  net  open  or  close  completely,  does  not  operate  freely,  or  is  badly 
rusted,  it  must  be  replaced. 

d.  Filling.  When  cooling  systems  are  clean  and  tight,  fill  with 
clean  water  to  about  one-third  capacity;  then  add  antifreeze  compound 
in  the  proportions  listed  in  the  antifreeze  table  below.  CAUTION: 
If  atmospheric  temperature  is  below  0°  F,  thoroughly  mix  antifreeze 
compound  with  water  before  pouring  into  the  cooling  systems.  Pro- 
tect cooling  systems  to  at  least  10"  F  below  the  lowest  expected  tem- 
perature. After  filling  cooling  systems,  run  engines  to  thoroughly 
circulate  coolant.  Stop  engines  and  check  coolant  levels.  Check 
solutions  with  hydrometer,  adding  antifreeze  compound  if  required 
to  bring  coolant  up  to  correct  levels.  Inspect  coolant  weekly  for 
strength  and  color.  If  solutions  show  traces  of  rust,  drain  and  clean 
the  systems  and  fill  with  new  solutions  of  the  correct  strength.  Keep 
antifreeze  solutions  clean.  Use  containers  that  are  free  from  dirt,  rust, 
and  oil.  Use  an  accurate  hydrometer.  Test  hydrometer  in  a  solution 
of  one  part  antifreeze  and  two  parts  clean  water.  This  test  solution 
should  produce  a  hydrometer  reading  of  0°  F. 
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ANTIFREEZE  TABLE 


Pints  of  Antifreeze  Compound  per 
Gallon  of  Cooling  System  Capacity 


2 

2V2 
3 

31/2 
4 

5 


-10°  F 
-20°  F 
-30°  F 
-40°  F 
-50  °F 


28.  DUSTY  CONDITIONS. 

a.  General.  When  operating  under  dusty  or  sandy  conditions, 
special  precautions  must  be  taken  to  prevent  excessive  wear  and 
damage  to  the  moving  parts  of  the  engine,  power  train  and  suspen- 
sion system. 

b.  Care  of  Air  Cleaners  and  Filters.  Under  extremely  dusty 
conditions  the  air  cleaner  oil  reservoirs  must  be  cleaned  at  least  every 
2  to  4  hours,  or  more  frequently  as  required;  that  is,  whenever  the 
trapped  dirt  exceeds  V2  inch  in  depth.  Air  cleaner  elements  must  be 
cleaned  when  inspection  reveals  that  any  appreciable  quantity  of  dirt 
has  accumulated.  Continued  operation  of  the  engine  with  dirty  or 
saturated  air  cleaners  will  cause  damage  to  the  engine  which  will  con- 
tinue and  increase  long  after  the  air  cleaners  have  been  cleaned.  The 
lubrication  system  filters,  and  the  transmission  and  differential 
breathers  must  be  cleaned  more  frequently  when  operating  under  dusty 
conditions,  to  prevent  premature  wear  and  damage  to  the  engine  and 
transmission.  Carefully  examine  all  lubricating  oil  level  indicators 
for  evidence  of  oil  discoloration  or  presence  of  gritty  substance,  that 
would  indicate  oil  has  become  contaminated  and  must  be  changed. 

c.  Care  of  Suspension  System.  Lubricate  track  suspension  sys- 
tem more  frequently  to  cleanse  bearings  of  any  sand  or  dirt  that  may 
have  worked  into  hubs  or  housings.  Inspect  track  suspension  system 
units  (including  track  links)  for  evidence  of  premature  wear.  Remove 
worn  units  promptly  and  install  new  ones  to  prevent  ultimate  failure. 

d.  Cooling  Systems.  Make  sure  air  passages  or  cores  in  radiators 
and  transmission  oil  cooler  are  open  and  free  from  an  accumulation 
of  dust  and  dirt.  Clean  out  cores  with  water  under  pressure,  long  brush, 
or  compressed  air.  CAUTION :  Do  not  attempt  to  dislodge  dirt  from 
core  passages  with  a  sharp,  pointed  instrument  as  the  metal  forming 
the  cores  can  easily  be  punctured. 

29.  SUBMERSION. 

a.  General.  If  a  vehicle  has  been  submerged  in  water,  particu- 
larly salt  water,  the  problem  of  arresting  rust  and  corrosion  calls  for 
immediate  action,  if  the  tactical  situation  permits. 
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b.  Care  of  Vehicle  After  Fresh  Water  Fording.  After  fording, 
stop  vehicle  at  once,  if  tactical  situation  permits;  and  operate  hull 
drain  valves  to  empty  vehicle  of  any  accumulated  water.  If  the  sus- 
pension system  has  been  submerged  for  even  a  few  minutes,  lubricate 
all  suspension  points  to  cleanse  the  bearings  of  water  and  grit. 

c.  Stopping  Rust  and  Corrosion  After  Submersion.  Remove 
water  from  every  part  of  the  vehicle  and  dry  all  exposed  parts  with 
cloths  and  compressed  air.  Coat  all  parts  accessible,  inside  and  out, 
with  preservative  lubricating  oil.  If  preservative  compounds  are  not 
available  immediately,  use  ordinary  engine  oil  temporarily  until  pre- 
servative compounds  can  be  obtained.  In  an  emergency,  leave  vehicle 
submerged  to  keep  air  from  wet  metal  parts  until  preservative  com- 
pounds can  be  secured.  In  the  case  of  assemblies  which  have  to  be 
disassembled  and  dried,  perform  these  operations  as  soon  as  the  tactical 
situation  permits. 

d.  Permanent  Protection.  Regardless  of  the  temporary  steps 
taken  as  outlined  in  subparagraph  c  above,  the  vehicle  must  be  de- 
livered at  the  earliest  possible  moment  to  higher  echelons  for  dis- 
assembly, cleaning,  repair,  and  permanent  protection.  The  higher 
echelons  must  pay  particular  attention  to  possible  damage  caused 
by  the  sudden  cooling  of  parts  of  the  engine  or  transmission  which  were 
at  operating  temperatures  at  the  time  of  submersion.  If  submerged 
in  salt  water  for  any  length  of  time,  aluminum  or  magnesium  parts 
will  probably  be  unfit  for  further  use  and  must  be  replaced. 


a.  Destruction  of  the  vehicle  when  subject  to  capture  or  abandon- 
ment in  the  combat  zone  will  be  undertaken  by  the  using  arm  only 
when,  in  the  judgment  of  the  military  commander  concerned,  such 
action  is  necessary. 

b.  The  instructions  which  follow  are  for  information  only.  Cer- 
tain methods  of  destruction  outlined  require  TNT  and  incendiary 
grenades  which  may  not  be  normal  items  of  issue.  The  issue  of  these 
materials  and  the  conditions  under  which  destruction  will  be  effected 
are  command  decisions  in  each  case,  according  to  the  tactical  situation. 

c.  If  destruction  is  resorted  to,  the  vehicle  must  be  so  badly  dam- 
aged that  it  cannot  be  restored  to  a  usable  condition  in  the  combat  zone 
either  by  repair  or  cannibalization.  Adequate  destruction  requires 
that  all  parts  essential  to  the  operation  of  the  vehicle  be  destroyed  or 
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damaged  beyond  repair.  Equally  important,  the  same  essential  parts 
must  be  destroyed  on  all  like  vehicles  so  that  the  enemy  cannot  con- 
struct one  complete  operating  unit  from  several  partially  damaged 
ones. 

31.    DETAILED  INSTRUCTIONS. 

a.  Methods.  The  following  instructions  apply  to  the  90-mm  gun 
motor  carriage  M36B2. 

h.    Destruction  of  90-miTi  Gun. 

(1)  Insert  four  unfuzed  incendiary  grenades  M14  end  to  end  half- 
way down  the  gun  tube,  with  tube  at  O-degrees  elevation.  Ignite  these 
grenades  with  a  fifth  grenade  equipped  with  a  15-second  safety  fuze. 
Elapsed  time:  2  to  3  minutes. 

(2)  The  metal  from  the  grenades  will  fuze  with  the  tube  and  fill 
the  grooves. 

c.  Destruction  of  Vehicle.  Two  methods  of  destroying  the 
vehicle  are  given  below  in  their  order  of  effectiveness. 

(1)  Method  No.  1 — By  Explosives. 

(a)  Remove  and  empty  portable  fire  extinguishers.  Discharge 
fixed  fire  extinguisher  system.  Puncture  the  fuel  tanks.  Place  a 
3-pound  TNT  charge  against  the  right  vertical  fuel  tank,  between 
engine  and  bulkhead.  Place  a  2-pound  TNT  charge  against  left  side 
of  transmission,  as  far  forward  as  possible.  Insert  tetryl  nonelectric 
caps  with  at  least  5  feet  of  safety  fuze  in  each  charge.  Ignite  the 
fuzes  and  take  cover. 

(b)  If  sufficient  time  and  materials  are  available,  additional  de- 
struction may  be  accomplished  by  placing  a  2-pound  TNT  charge  at 
about  the  center  of  each  track  assembly.  Detonate  these  charges  in 
the  same  manner  as  the  others. 

(c)  If  charges  are  prepared  beforehand  and  carried  in  the  vehicle, 
keep  the  caps  and  fuzes  separated  from  the  charges  until  used. 

(2)  Method  No.  2 — By  Gun  Fire. 

(a)  Remove  and  empty  the  portable  fire  extinguishers.  Discharge 
fixed  fire  extinguishers.  Puncture  the  fuel  tanks.  Open  all  tank  doors 
and  hatches  if  time  is  available.  Fire  on  the  vehicle,  using  adjacent 
tanks,  antitank  or  other  artillery,  or  antitank  rockets  or  grenades. 
Aim  at  the  engine,  suspension,  and  armament  in  the  order  named.  If 
a  good  fire  is  started,  the  vehicle  may  be  considered  destroyed. 

(b)  Destroy  the  last  remaining  vehicle  by  the  best  means  avail- 


able. 
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Section  XII 
GENERAL 

32.  SCOPE.  Part  three  contains  information  for  the  guidance  of 
the  personnel  of  the  using  organizations  responsible  for  the  mainte- 
nance (first  and  second  echelon)  of  this  equipment.  It  contains  in- 
formation for  the  performance  of  the  scheduled  lubrication  and  pre- 
ventive maintenance  services,  as  well  as  description  and  maintenance 
of  the  major  units  and  systems  and  their  functions  in  relation  to  other 
components  of  the  equipment. 


Section  XIII 

SPECIAL  ORGANIZATIONAL  TOOLS  AND  EQUIPMENT 

33.    LIST  OF  SPECIAL  TOOLS. 

a.  Purpose.  The  list  of  tools  and  illustrations  (figs.  24,  25,  26, 
and  27)  in  this  section  are  for  information  only.  They  are  not  to 
be  used  as  a  basis  for  requisition.  When  ordering  special  tools,  refer 
to  the  latest  issue  of  ORD  7  SNL  G-237. 


b.     Special  Tools  (General). 

Tool  set  (41-T-3568-355),  second  echelon,  special,  set  A,  tank, 
medium,  M4A2,  75-mm  gun  (dry);  M4A2,  76-mm  gun  (wet); 
carriage,  motor,  3-inch  gun,  MIO,  vehicle,  tank  recovery,  M32B2, 
M31B1,  M31B2;  carriage,  motor,  90-mm  gun,  M36B2. 

Tool  set  (41-T-3569-355),  second  echelon,  special,  set  B,  tank, 
medium,  M4A2,  75-mm  gun  (dry);  M4A2,  76-mm  gun  (wet); 
carriage,  motor,  3-inch  gun,  MIO,  vehicle,  tank  recovery,  M32B2, 
M31B1,  M31B2;  carriage,  motor,  90-mm  gun,  M36B2. 


Tool 

CABLE,  extension,  rubber-covered 
2 -conductor  stranded;  No.  1 
gage,  with  plug  on  each  end 

FIXTURE,  removing  and  replacing, 
power  train  assembly 

GAGE,  cylinder  compression 

GAGE,  fuel  injector  timing 

GAGE,  fuel,  pressure 

HEAD,  square,  1-in.  male 

PIN,  alining,  tapered,  bolt  holes 
to  power  train  and  hull,  point 
diameter  ^-in. 


Federal  Stock 
Number 


17-C-568 

41-F-2997-220 

41-G-125 

41-G-198-50 

41-G-198-75 

41-H-1779-50 

41-P-555-600 


Manufacturers 
Tool  Number 


KM-J-1319A 

KM-J-1853 

KM-J-320 


Set 

A  and  B 

B 
B 
B 
B 
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K)WBt  TRAIN  REMOVING 
AND  REPLACING  FIXTURE 
141-F-2997-220) 


¥i§ofm  K^Pmmmf  Tmin  Umplacing  Tools 


Digitized  by  ^jOOQle 
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Mmnl  Stock 


mtf ,  bokiific.  tspered,  iKiwer  ttiia 

 ^    —  n^m —    ^  .^^ — A.  J**'  -   

iBatfom,  eonpfCMcir  Old  oU  teil 

SLING,  battery  lifting 

TOOL,  flaring,  steel  tubing*  fuel 
and  hydraulic  lines,  ftset  ^6- 
in.,  %-in.,  yin-in.,  ^dri*^  H-in. 

WRENCH,  fuel  pump 

wm«CM,  ptwii  rod  loclr  nut 

WRENCH,  set,  socket,  1-in.  siiivdi 
drive,  extra  heavy-duty 

(Consisting  of: 

BAR,  socket  wrench  extension, 
1-in.  square  drive,  8-tn.  long 

BAi,  aodcet  wrench  stiffing,  at-la. 


Ml 


41-T-3135 
41-W-1495-100 

41-W-2622 


41-B^13-a00 


IB-93-FB 

KM-J-326A 

KM-J-m2 


S«l 

B 
B 
B 

AandB 
B 
B 


MTM-M3-16A      A  and  B 
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Tool 

HANDLE,  tubular,  36  in.  IJ/g-in. 
ID,  iVi.i-in.  OD 

HEAD,    ratchet,    socket  wrench, 
1-in.  sq.  drive 

WRENCH,  socket,  1-in.  sq.  drive, 
l54-in.  hexagon 

WRENCH,  socket,  1-in.  sq.  drive, 
I'-^'icj-in.  hexagon 

WRENCH,  socket,  1-in.  sq.  drive, 
254-in.  hexagon 

WRENCH,  socket,  1-in.  sq.  drive, 
2^-in.  hexagon 

WRENCH,  socket,  1-in.  sq.  drive, 
2^-in.  hexagon) 


Federal  Stock 
Number 


41-H-1498-50 

41-H-1838 

41-W-3058-200 

41-W-3058-300 

41-W-3058-430 

41-W-3058-450 


Monufoctwrert 
Tool  Number 


MTM-M3-16C 
MTM-M3-16M 
MTM-M3-16J 
MTM-M3-16N 
MTM-M3-16F 
MTM-M3-16H 


Set 


41-W-3058-480  MTM-M3-16K 

c.    Special  Tools  (Vertical  Volute  Suspension). 

Tool  set  (41-T-3568-185),  second  echelon,  special,  set  A„  supplemen- 
tal (for  vehicles  having  vertical  volute  spring  suspension). 

Tool  set  (41-T-3569-185),  second  echelon,  special,  set  B,  supplemen- 
tal (for  vehicles  having  vertical  volute  spring  suspension). 


Federal  Stock 


Manufacturers 


Tool 

Number 

Tool  Number 

Set 

COMPRESSORS,  suspension,  volute 
spring 

41 

-C-2556-25 

MTM-M3-3 

A  and  B 

GUIDE,  bogie  wheel  gudgeon  in- 
stalling 

41- 

-C-1235-505 

MTM-M3-5 

A  and  B 

LIFT,  bogie  wheel,  medium  tank 

41 

-L-1375 

MTM-M3-813 

A  and  B 

PULLER,  idler  wheel 

41- 

-P-2940-800 

MTM-M3-8 

A  and  B 

PULLER,  slide-hammer  type,  bogie 
gudgeon 

41 

-P-2957-27 

A  and  B 

RETAINERS,  suspension  volute 
spring 

41 

-R-2454-75 

A  and  B 

TOOL,  idler  wheel  installing 

41 

.T-3216-150 

MTM-M3-9 

A  and  B 

WRENCH,  spanner,  track  support 
roller,  lock  ring 

41 

-W-3260 

MTM-M3-19 

A  and  B 

WRENCH,  spanner,  track  support 
roller  retainer 

41 

-W-3261 

MTM-M3-1I 

A  and  B 

Section  XIV 
LUBRICATION 

34.    LUBRICATION  ORDER. 

a.  Reproduction  of  War  Department  Lubrication  Order  LO  9-745 
(figs.  28  and  29)  prescribes  first  and  second  echelon  lubrication  main- 
tenance above  0°  F.  For  lubrication  below  0°  F,  refer  to  Section  X. 
Lubrication  to  be  performed  by  Ordnance  maintenance  personnel  is 
covered  in  paragraph  35. 
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b.  A  lubrication  order  is  placed  on  or  is  issued  with  each  item  of 
materiel,  and  is  to  be  carried  with  it  at  all  times.  In  the  event  the  mate- 
riel is  received  without  a  copy,  the  using  arm  shall  immediately 
requisition  a  replacement  in  conformance  with  instructions  and  lists 
in  FM  21-6. 

c.  Instructions  on  the  lubrication  order  are  binding  on  all  echelons 
of  maintenance  and  there  shall  be  no  deviations. 

d.  Service  intervals  specified  on  the  lubrication  order  are  for 
normal  operating  conditions  during  active  service.  These  intervals 
will  be  reduced  under  extreme  conditions  such  as  excessively  high  or 
low  temperatures,  prolonged  periods  of  high-speed  operation,  con- 
tinued operation  in  sand  or  dust,  or  immersion  in  water  or  exposure 
to  moisture,  any  one  of  which  may  quickly  destroy  the  protective 
qualities  of  the  lubricant.   Extend  calendar  intervals  when  not  in  use. 

e.  Lubricants  are  prescribed  in  the  "Key"  in  accordance  with  three 
temperature  ranges:  above  +32°  F,  +32°  to  0°  F,  and  below  0°  F. 
When  to  change  grades  of  lubricants  is  determined  by  maintaining  a 
close  check  on  operation  of  the  materiel  during  the  approach  to 
change-over  periods,  especially  during  initial  action.  Sluggish  starting 
is  an  indication  of  lubricants  thickening  and  the  signal  to  change  to 
grades  prescribed  for  the  next  lower  temperature  range.  Ordinarily  it 
will  be  necessary  to  change  grades  of  lubricants  only  when  air  tem- 
peratures are  consistently  in  the  next  higher  or  lower  range. 


a.  Lubrication  Equipment. 

( 1 )  Each  piece  of  materiel  is  supplied  with  lubrication  equipment 
adequate  to  maintain  the  materiel.  This  equipment  will  be  cleaned 
both  before  and  after  use. 

(2)  Lubrication  guns  will  be  operated  carefully  and  in  such  a 
manner  as  to  insure  a  proper  distribution  of  the  lubricant. 

b.  Points  of  Application. 

( 1 )  Lubrication  fittings,  grease  cups,  oilers,  and  oilholes  are  read- 
ily located  on  the  materiel  by  reference  to  the  lubrication  order.  Wipe 
these  devices  and  the  surrounding  surfaces  clean  before  lubricant  is 
applied. 

(2)  Where  relief  valves  are  provided,  apply  new  lubricant  until 
the  old  lubricant  is  forced  from  the  vent. 

c.  Cleaning.  Dry  cleaning  solvent  of  Diesel  fuel  oil  will  be  used 
to  clean  or  wash  all  parts.  Use  of  gasoline  for  this  purpose  is  pro- 
hibited. After  washing,  parts  will  be  thoroughly  dried  before  applying 
lubricant. 


35.    DETAILED  LUBRICATION  INSTRUCTIONS. 
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Part  Three  —  Ma'mtenaitee  Instructlorts 


(1.    Disassembled  Periodically  by  Ordnance  Personnel. 

( 1 )  Breech  Closing  Spring  Cylinder  Assembly.  Semiannual- 
ly, or  whenever  the  breechblock  is  disassembled,  disassemble  the 
breechblock  closing  spring  cylinder  assembly,  clean  and  coat  the 
inside  and  breech  ring  end  of  the  closing  spring  cylinder  assembly 
with  O.D.  grease  No.  0  above  4-32°  F  or  No.  00  below  +32°  F. 

(2)  Breech  Operating  Shaft  Bearings.  At  initial  assembly 
and  semiannually,  remove  shaft,  clean  shaft  and  bearings,  and  coat 
with  O.D.  grease  No.  0  for  above  +32°  F,  or  No.  00  for  below  +32°  F. 

(3)  Cradle  Trunnion  Bearings.  Semiannually  disassemble, 
clean,  and  lubricate  with  general  purpose  grease  No.  2. 

(4)  Turret  Traversing  Gear  Box.  Semiannually  disassemble, 
clean,  and  repack  gears  wtih  O.D.  grease  No.  0  above  +32°  F,  or  No. 
00  below  +32°  F. 

(5)  Turret  Traversing  Electric  Motor.  When  disassembled, 
clean  and  repack  bearings  with  ball  and  roller  bearing  grease. 

e.    Reports  and  Records. 

(1)  Reports.  Unsatisfactory  performance  of  materiel  will  be 
reported  to  the  Ordnance  officer  responsible  for  maintenance  in  accord- 
ance with  TM  38-250. 

(2)  Records.  A  record  of  lubrication  may  be  maintained  in  the 
Preventive  Maintenance  Roster  (W.D.,  A.G.O.  Form  No.  460)  for  the 
tank.  Record  of  changes  of  lubricants  and  recoil  oil  for  the  gun  will 
be  kept  in  the  Artillery  Gun  Book. 


Section  XV 

PREVENTIVE  MAINTENANCE  SERVICES 

36.    GENERAL  INFORMATION. 

a.  Responsibility  and  Interval.  Preventive  maintenance  services 
as  prescribed  by  AR  850-15  are  a  function  of  using  organization 
echelons  of  maintenance,  and  their  performance  is  the  responsibility 
of  the  commanders  of  such  organizations.  These  services  generally 
consist  of  Before-operation,  During-operation,  At-halt,  After-operation, 
and  Weekly  Services  performed  by  the  driver  or  crew,  and  the 
scheduled  services  to  be  performed  at  designated  intervals  by  organ- 
izational maintenance  personnel. 

1>.  Definition  of  Terms.  The  general  inspection  of  each  item 
applies  also  to  any  supporting  member  or  connection,  and  is  generally 
a  check  to  see  whether  the  item  is  in  good  condition,  correctly 
assembled,  secure,  or  excessively  worn. 
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( 1 )  The  inspection  for  "good  condition"  is  usually  an  external 
visual  inspection  to  determine  whether  the  unit  is  damaged  beyond 
safe  or  serviceable  limits.  The  term  "good  condition"  is  explained 
further  by  the  following:  not  bent  or  twisted,  not  chafed  or  burned, 
not  broken  or  cracked,  not  bare  or  frayed,  not  dented  or  collapsed, 
not  torn  or  cut,  not  deteriorated. 

(2)  The  inspection  of  a  unit  to  see  that  it  is  "correctly  assembled" 
is  usually  an  external  visual  inspection  to  see  whether  it  is  in  normal 
assembly  position  in  the  vehicle. 

(3)  The  inspection  of  a  unit  to  determine  if  it  is  "secure"  is  usual- 
ly an  external  visual  examination:  a  wrench,  hand-feel,  or  a  pry-bar 
check  for  looseness.  Such  an  inspection  must  include  any  brackets, 
lock  washers,  lock  nuts,  locking  wires,  or  cotter  pins  used  in  assembly. 

(4)  "Excessively  worn"  will  be  understood  to  mean  worn  beyond 
serviceable  limits,  or  to  a  point  likely  to  result  in  failure  if  the  unit 
is  not  replaced  before  the  next  scheduled  inspection. 

37.    DRIVER  OR  CREW  MAINTENANCE  (FIRST  ECHELON). 

a.  Purpose.  To  insure  mechanical  efficiency,  it  is  necessary  that 
the  vehicle  be  systematically  inspected  at  intervals  each  day  it  is 
operated  and  weekly,  so  defects  may  be  discovered  and  corrected 
before  they  result  in  serious  damage  or  failure.  Certain  scheduled 
maintenance  services  will  be  performed  at  these  designated  intervals. 
Any  defects  or  unsatisfactory  operating  characteristics  beyond  the 
scope  of  the  first  echelon  to  correct  must  be  reported  at  the  earliest 
opportunity  to  the  designated  individual  in  authority.  The  services 
set  forth  in  paragraphs  38,  39,  40,  and  41  are  those  performed  by  the 
driver  or  crew  Before-operation,  During-operation,  At-halt,  After- 
operation  and  Weekly. 

h.  Use  of  W.D.,  Form  No.  48.  Driver  preventive  maintenance 
services  are  listed  on  the  back  of  "Driver's  Trip  Ticket  and  Preven- 
tive Maintenance  Service  Record,"  W.D.,  Form  No.  48,  to  cover 
vehicles  of  all  types  and  models.  Items  peculiar  to  this  vehicle  but 
not  listed  on  W.D.,  Form  No.  48,  are  covered  in  manual  procedures 
under  the  items  with  which  they  are  related.  Certain  items  listed  on 
the  form  that  do  not  pertain  to  this  vehicle  are  eliminated  from  the 
procedures  as  written  into  the  manual.  Every  organization  must 
thoroughly  school  each  driver  and  crew  in  performing  the  mainte- 
nance procedures  set  forth  in  this  manual,  whether  they  are  listed 
specifically  on  W.D.,  Form  48  or  not.  The  items  listed  on  W.D., 
Form  No.  48  that  apply  to  this  vehicle  are  expanded  in  this  manual 
to  provide  specific  procedures  for  accomplishment  of  the  inspections 
and  services.  The  services  are  arranged  to  facilitate  inspection  and 
conserve  the  time  of  the  driver,  and  are  not  necessarily  in  the  same 
numerical  order  as  shown  on  W.D.,  Form  No.  48.  The  item  numbers, 
however,  are  identical  with  those  shown  on  that  form. 
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Part  Three  —  Ma'mtenance  Instructions 


38.    BEFORE-OPERATION  SERVICE. 


a.  Purpose.  This  inspection  schedule  is  designed  primarily  as 
a  check  to  see  that  the  vehicle  has  not  been  damaged,  tampered  with, 
or  sabotaged  since  the  "After-operation  Service"  was  performed.  Va- 
rious combat  conditions  may  have  rendered  the  vehicle  unsafe  for 
operation,  and  it  is  the  duty  of  the  driver  or  crew  to  determine  whether 
the  vehicle  is  in  condition  to  carry  out  any  mission  to  which  it  is 
assigned.  This  operation  will  not  be  entirely  omitted,  even  in  extreme 
tactical  situations. 

h.  Procedures.  Before-operation  Service  consists  of  inspecting 
items  listed  below  according  to  the  procedure  described,  and  correct- 
ing or  reporting  any  deficiencies.  Upon  completion  of  the  service, 
results  will  be  reported  promptly  to  the  designated  individual  in 
authority. 

(1)  Item  1,  Tampering  and  Damage.  Examine  entire  vehicle, 
armament,  and  special  equipment  for  injury  caused  by  tampering, 
sabotage,  collision,  falling  debris,  or  shell  fire,  since  parking.  Look 
within  engine  compartment  for  evidence  of  these  conditions  and  for 
loose  or  damaged  engine  accessories,  loose  fuel,  oil,  or  coolant  tubes 
or  hoses,  or  disconnected  control  linkage. 

(2)  Item  2,  Fire  Extinguishers.  Examine  visible  fixed  ex- 
tinguisher lines  and  nozzles  in  engine  compartment  for  security, 
damage,  and  correct  aiming  of  nozzles.  Check  portable  and  fixed  ex- 
tinguisher cylinders  for  good  condition,  security,  and  full  charge 
(par.  230).    See  that  nozzles  are  not  clogged. 

(3)  Item  3,  Fuel,  Oil,  and  Water.  Check  supply  of  fuel,  oil, 
and  coolant,  and  add  as  necessary  to  bring  to  proper  levels.  Include 
fuel  supply  of  auxiliary  engine.-  NOTE:  Investigate,  correct,  or  re- 
port any  unusual  drop  in  levels  since  After-operation  Service.  During 
freezing  weather  when  antifreeze  solution  is  in  use,  if  an  appreciable 
addition  of  water  is  needed,  have  antifreeze  value  checked  and  added 
as  necessary  to  protect  cooling  system  against  freezing. 

(4)  Item  4,  Accessories  and  Drives.  Open  engine  compart- 
ment doors,  and  inspect  all  accessible  accessories,  such  as  air  cleaners, 
fans,  governors,  and  blowers,  for  looseness  or  damage.  Examine  the 
auxiliary  generator  in  fighting  compartment  and  generator  in  driving 
compartment  for  damage  or  loose  mountings,  wiring,  and  fuel  con- 
nections. Be  sure  generator  drive  belts  are  in  good  condition  and 
have  approximately  y2-inch,  finger-pressure  deflection.  Release  gun 
from  turret  traveling  lock  and  gun  barrel  traveling  lock.  Disengage 
turret  lock.  After  the  following  tests  have  been  completed,  again 
secure  gun  and  lock  the  turret  if  gun  is  not  to  be  used.  Test  both 
manual  and  hydraulic  controls  to  be  sure  that  all  mechanisms  respond 
satisfactorily  and  that  all  mountings  are  secure.  NOTE:  Recoil  tests 
and  ad justments  must  be  made  while  firing. 
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(5)  Item  6,  Leaks,  General.  Look  in  engine,  fighting  and  driv- 
ers' compartments,  and  beneath  vehicle  for  indications  of  fuel,  oil, 
and  coolant  leaks.  Trace  any  leaks  found  to  their  source,  and  correct 
or  report  them. 

(6)  Item  7,  Engine  Warm-up.  At  normal  temperatures,  follow 
instructions  in  paragraph  17,  and  in  cold  weather,  refer  to  paragraph 
26,  and  start  engine.  Starters  must  engage  and  disengage  without 
unusual  noise,  and  develop  adequate  cranking  speed.  Run  engines 
at  1,000  to  1,200  revolutions  per  minute  with  clutches  engaged  to 
warm  up  transmission  and  engines  until  engine  temperature  reaches 
at  least  60°  F.  During  warm-up  period,  make  the  tests  and  check 
the  instruments  as  directed  in  item  9,  step  (7),  following: 

(  7  )    Item  9,  Instruments. 

(a)  Oil  Pressure  Gages.  Oil  pressure  gages  for  both  engines  must 
indicate  pressure  within  30  seconds  after  engine  is  started,  and  35 
to  50  pounds  at  1,500  to  2,100  revolutions  per  minute.  Stop  engine 
immediately  when  red  warning  signal  light  comes  on  above  1,000 
revolutions  per  minute. 

(b)  Engine  Temperature  Gage.  Engine  temperatures  should  in- 
crease gradually  during  warm-up  to  normal  operating  range,  160° 
to  190°  F,  under  normal  climatic  conditions  and  should  not  vary  more 
than  20°  F.  CAUTION:  Do  not  drive  vehicle  until  engine  tempera- 
ture is  at  least  60^  F. 

(c)  Water  Temperature  and  Oil  Pressure  Warning  Signal.  Warn- 
ing signal  will  burn  when  oil  pressure  is  below  1 1  pounds  at  idling 
speed.  If  signal  light  comes  on  with  engines  running  above  1,000 
revolutions  per  minute  or  temperature  above  225'^  F,  stop  engines, 
investigate,  and  correct  cause  of  low  oil  pressure  or  overheating. 

(d)  Ammeter.  With  batteries  fully  charged  and  all  electrical  units 
turned  off,  the  ammeter  will  show  a  high-charging  rate  until  current 
used  in  starting  is  restored  to  batteries.  A  high  charging  rate  for  any 
extended  period  indicates  discharged  batteries  or  defective  regulator. 
A  discharge  reading  with  all  electrical  units  turned  ofT  indicates  a 
ground,  short  circuit,  or  defective  regulator. 

(e)  Fuel  Gage.  The  fuel  gage  should  register  the  level  of  fuel 
in  right  or  left  upper  tank,  with  selector  switch  in  the  relative  position. 
Ordinarily,  tanks  will  have  been  filled  and  gage  should  read  "FULL." 

(f)  Tachometer.  With  clutches  engaged,  tachometers  must 
register  crankshaft  speed  in  revolutions  per  minute  without  varying 
more  than  100  revolutions  per  minute,  and  record  total  accumulated 
revolutions.  With  clutches  disengaged,  throttles  must  be  synchronized 
so  tachometer  reading  will  not  vary  more  than  200  revolutions  per 
minute  between  1,500  and  1,800  revolutions  per  minute,  and  both 
engines  idle  smoothly  at  400  to  450  revolutions  per  minute. 
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(g )  Radio  and  Antenna.  Test  radio  and  antenna  for  proper  opera- 
tion.   See  that  they  are  correctly  installed  and  secure. 

(8)  Item  10,  Horn.  Inspect  horn  for  damage.  If  tactical  situa- 
tion permits,  test  horn  for  proper  operation  and  tone. 

(9)  Item  11,  Glass.  Examine  all  vision  devices  to  see  if  they 
are  in  good  condition,  clean,  and  secure. 

(10)  Item  12,  Lamps  (Lights).  Examine  all  lights  to  see  if  they 
are  clean,  in  good  condition,  and  secure.  If  tactical  situation  permits, 
open  and  close  all  light  switches  and  see  if  lamps  respond  properly. 

(11)  Item  13,  Wheel  and  Flange  Nuts  or  Screws.  Inspect 
all  final  drive,  sprocket,  idler,  bogie  and  support  wheel  assemblies  or 
mounting  nuts,  and  cap  screws  to  see  if  they  are  all  present  and  secure. 

(12)  Item  14,  Tires  and  Tracks.  Inspect  tracks  for  damage, 
or  evidence  of  tampering  or  sabotage  since  the  After-operation  Service. 

(13)  Item  15,  Springs  and  Suspensions.  Inspect  volute  springs, 
brackets,  arms,  levers,  support  rollers,  track  skids,  and  gudgeons  for 
looseness  or  damage. 

(14)  Item  16,  Steering  Brake  Linkage.  Inspect  steering  levers, 
cross  shafts,  rods  and  connections,  brackets,  and  mountings  to  see  if 
they  are  in  good  condition  and  secure.  Test  lever  locking  devices  to 
be  sure  they  hold  levers  in  applied  position. 

(15)  Item  17,  Fenders.   Inspect  fenders  for  looseness  or  damage. 

(16)  Item  18,  Towing  Connections.  See  that  tow  loops  are  in 
good  condition  and  pins  are  secure.  Examine  pintle  hook  for  good 
condition  and  proper  operation  of  latch  and  lock. 

(17)  Item  19,  Hull,  Load,  and  Paulin.  Examine  the  hull  gen- 
erally, inside  and  out,  for  damage  that  would  render  the  vehicle  unsafe 
or  unsatisfactory  for  any  mission  to  which  it  might  be  assigned.  The 
paulin  and  camouflage  net,  when  not  in  use,  should  be  properly  folded 
and  stowed. 

(18)  Item  20,  Decontaminator.  Examine  decontaminator  for 
secure  mounting  and  closed  valve.  Remove  filler  plug  and  see  that 
it  is  fully  charged. 

(19)  Item  21,  Tools  and  Equipment.  Be  sure  all  on-vehicle 
and  pioneer  tools,  and  items  of  standard  or  special  equipment  are 
present,  in  good  condition,  and  properly  stowed  or  mounted  (par.  6 
to  9).  Be  particularly  sure  the  radio  communication  equipment  and 
demountable  guns  are  not  loose  or  damaged. 

(20)  Item  22,  Engine  Operation.  Before  moving  vehicle,  be 
sure  engines  have  reached  normal  operating  temperature,  that  oil 
pressure  is  satisfactory,  and  that  warning  signal  light  on  instrument 
panel  is  out.    Accelerate  and  decelerate  engines  a  few  times  to  be  sure 
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they  respond  to  all  controls,  and  note  any  unusual  noise  or  vibration 
or  excessive  exhaust  smoke.  See  that  engine  compartment  doors  are 
closed  and  secured.  CAUTION:  To  prevent  damage  to  equipment 
or  injury  to  personnel,  before  driving  vehicle  make  sure  turret  lock  is 
engaged,  traversing  shift  lever  is  in  manual  position,  and  that  gun  is 
secured  by  turret  traveling  lock  and  gun  barrel  traveling  lock  if  gun 
is  not  to  be  operated. 

(21)  Item  23,  Driver's  Permit,  Vehicle  Publications  and 
Reports.  The  driver  must  have  his  operator's  permit  on  his  person. 
All  vehicle  and  equipment  manuals,  lubrication  orders,  Form  No.  26 
(Accidental-Report),  and  Form  No.  478  (MWO  and  Major  Unit 
Assembly  Replacement  Record)  must  be  present,  legible,  and  properly 
stowed. 

39.    DIRINGOPERATION  SERVICE. 

a.  Observations.  While  vehicle  is  in  motion,  listen  for  any  sounds 
such  as  rattles,  knocks,  squeals,  or  hums  that  may  indicate  trouble. 
Look  for  indications  of  trouble  in  cooling  system  and  smoke  from 
any  part  of  the  vehicle.  Be  alert  for  odors  indicating  overheated 
components  or  units  (such  as  generator,  brakes,  or  clutch),  leaks  in 
fuel  system  or  exhaust  system,  or  other  trouble.  When  brakes  are 
used,  gears  shifted,  or  the  vehicle  turned,  consider  this  a  test  and  note 
any  unsatisfactory  or  unusual  performance.  Watch  the  instruments 
constantly  for  unusual  behavior  which  indicates  possible  trouble  in 
systems  to  which  they  apply. 

h.  Procedures.  During-operation  Services  consist  of  observing 
items  listed  below  according  to  the  procedures  following  each  item, 
and  investigating  any  indications  of  serious  trouble.  Note  minor  de- 
ficiencies to  be  corrected  or  reported  at  earliest  opportunity,  usually 
the  next  scheduled  halt. 

(1)  Item  26,  Steering  Brakes.  When  vehicle  is  put  in  motion, 
but  before  attaining  any  appreciable  speed,  test  steering  brakes  to  see 
if  the  vehicle  can  be  stopped  effectively,  that  levers  meet  resistance 
evenly,  that  brakes  are  fully  applied  when  levers  are  slightly  ahead  of 
vertical  position,  and  that  there  is  a  reserve  of  lever  travel  available. 
Operate  levers  independently  to  see  if  vehicle  steers  satisfactorily. 

(2)  Item  28,  Clutches.  There  should  be  2-inches  minimum  free 
travel  at  clutch  pedal  before  meeting  resistance,  and  clutches  should 
not  grab,  rattle,  or  squeal  on  engagement,  or  slip  when  fully  engaged, 
under  load.  Test  each  clutch  lock-out  to  be  sure  it  will  function 
properly  if  an  emergency  occurs.  Observe  if  clutch  engagement  is 
properly  synchronized  (par.  129  k). 

(3)  Item  29,  Transmission.  Make  sure  the  gearshift  lever  can 
be  shifted  into  all  gear  ranges  easily,  does  not  slip  out  of  mesh  during 
operation,  and  that  the  transmission  operates  without  unusual  noise. 
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(4)  Item  31,  Engines  and  Controls.  During  operation  of  the 
vehicle,  be  on  the  alert  continually  for  any  unsatisfactory  operating 
characteristics  such  as  lack  of  usual  power  or  acceleration,  misfiring, 
excessive  noise  or  vibration,  or  exhaust  smoke.  Observe  if  engines 
respond  instantly  to  controls,  and  if  controls  are  excessively  loose  or 
binding.  Governors  must  limit  maximum  full-load  engine  speed  to 
2,100  revolutions  per  minute.  If  radio  noise  was  observed  with  vehicle 
in  operation,  the  driver  will  cooperate  with  the  radio  operator  in 
locating  the  interference  according  to  instructions  in  paragraph  52. 

(5 )  Item  32,  Instruments.  Observe  the  readings  of  all  pertinent 
instruments  frequently  during  operation  to  see  whether  they  are  indi- 
cating proper  function  of  units  to  which  they  apply,  and  that  speed- 
ometer registers  vehicle  speed  and  odometer  records  accumulating 
mileage. 

(6)  Item  34,  Running  Gear.  Listen  for  any  unusual  noise  from 
tracks,  wheels,  and  rollers. 

(7)  Item  35,  Hull,  Load,  and  Tarpaulin.  While  vehicle  is  in 
motion,  listen  for  any  unusual  noises  from  hull  and  load  that  might 
indicate  looseness  or  damage  to  hull  or  attachments  or  shifting  of  load. 

(8)  Item  36,  Guns;  Mountings,  Elevating  and  Traversing 
Mechanism.  While  the  vehicle  is  in  motion,  but  before  it  is  used  in 
combat,  the  designated  members  of  the  crew  should  check  both  manual 
and  hydraulic  turret  traversing  and  gun  elevating  and  firing  controls, 
to  be  sure  that  all  mechanism  responds  properly. 


a.  Importance.  At-halt  Services  may  be  regarded  as  minimum 
maintenance  procedures  and  should  be  performed  under  all  tactical 
conditions  even  though  more  extensive  maintenance  services  must  be 
slighted  or  omitted  altogether. 

b.  Procedures.  At-halt  Services  consist  of  investigating  any  de- 
ficiencies noted  during  operation,  inspecting  items  listed  below  accord- 
ing to  the  procedures  following  the  items,  and  correcting  any  deficien- 
cies found.  Deficiencies  not  corrected  should  be  reported  promptly 
to  the  designated  individual  in  authority. 

(1)  Item  38,  Fuel,  Oil,  and  Water.  Make  sure  that  there  is 
adequate  fuel,  oil,  and  coolant  to  operate  vehicle  to  next  scheduled 
stop;  replenish  as  supply  and  tactical  situation  permit.  If  operating 
in  freezing  weather,  antifreeze  of  proper  strength  should  be  added 
as  necessary. 

(2)  Item  39,  Temperatures;  Hubs,  Transmission  and  Differ- 
ential, Transfer  Unit,  and  Final  Drives.  Cautiously  feel  each 
idler,  bogie  wheel,  and  support  roller  hub  for  excessive  heat.  Examine 
accessible  gear  cases  for  overheating,  and  excessive  lubricant  leaks 
at  seals  or  gaskets. 


40.    AT-HALT  SERVICE. 


Original  from 
UNIVERSITY  OF  CALIFORNIA 


PrevmntivB  Maintmnane9  Services 


TM  9-745 
40 


(3)  Item  41,  Propeller  Shaft.  Investigate  or  report  any  un- 
usual noise  or  vibration  noted  in  propeller  shaft  or  universal  joints 
during  operation. 

(4)  Item  42,  Springs  and  Suspensions.  Inspect  volute  springs, 
brackets,  arms,  levers,  support  roller,  track  skids,  and  gudgeons  for 
looseness  or  damage.  Remove  any  objects  lodged  in  suspension  units 
or  between  suspension  units  and  tracks.  Investigate  or  report  any  un- 
usual noise  or  condition  noticed  during  operation. 

(5)  Item  43,  Steering  Brake  Linkage.  Inspect  steering  levers, 
cross  shafts,  rods  and  connections,  brackets  and  mountings  to  see  if 
they  are  in  good  condition  and  secure. 

(6)  Item  44,  Wheel  and  Flange  Nuts  or  Screws.  Inspect  all 
final  drive,  sprocket,  idler,  bogie  and  support  wheel  assembly  or  mount- 
ing nuts  and  screws  to  see  if  they  are  all  present  and  secure. 

(7)  Item  45,  Tires  and  Tracks.  Examine  bogie  wheel  tires  for 
damage  or  evidence  of  separation  from  the  wheels.  Inspect  tracks  for 
dead  or  damaged  blocks,  loose  wedge  nuts,  bottomed  wedges,  and 
damaged  connectors.  Grousers  (if  in  use)  must  be  in  good  condition 
and  secure.    Remove  any  objects  lodged  in  tracks. 

(8)  Item  46,  Leaks,  General.  Look  in  engine,  in  fighting  and 
driver's  compartments,  and  beneath  vehicle  for  indications  of  fuel, 
oil,  and  coolant  leaks.  Trace  any  leaks  found  to  their  source,  and 
correct  or  report  them. 

(9)  Item  47,  Accessories  and  Belts.  Investigate  any  unusual 
noise  or  unsatisfactory  operation  of  engine  or  vehicle  accessories 
noticed  during  operation.  Inspect  them  for  looseness  or  damage.  Be 
sure  generator  drive  belts  are  in  good  condition  and  have  a  V2-inch, 
finger-pressure  deflection.  If  radio  noise  due  to  operation  of  the 
vehicle  is  heard,  examine  all  accessible  wiring  harnesses,  bond  straps, 
and  shieldings.  Be  sure  they  are  clean,  and  see  that  all  mounting 
clips  or  brackets  and  connections  are  secure. 

(10)  Item  48,  Air  Cleaners.  If  operating  in  extreme  conditions 
of  dust  or  sand,  air  cleaners  should  be  inspected  at  each  halt  for  ex- 
cessive dirt.  They  must  also  be  cleaned  and  serviced  as  often  as 
necessary,  according  to  lubrication  order  (par.  34). 

(11)  Item  49,  Fenders.  Inspect  these  units  for  looseness  or 
damage. 

(12)  Item  50,  Towing  Connections,  See  that  tow  loops  are 
in  good  condition  and  pins  are  secure.  Examine  pintle  hook  for  good 
condition  and  proper  operation  of  latch  and  lock. 

( 13  )  Item  5 1,  Hull,  Load,  and  Paulin.  Examine  the  hull,  inside 
and  out,  for  damage  that  would  render  the  vehicle  unsafe  or  unsatis- 
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factory  for  any  mission  to  which  it  might  be  assigned.  The  pauHn  and 
camouflage  net,  when  not  in  use,  should  be  properly  folded  and  stowed. 

(14)  Item  52,  Gl-ass.  Clean  all  vision  device  glass  and  light 
lenses,  and  inspect  them  for  looseness  and  damage. 


a.  Purpose.  After-operation  servicing  is  particularly  important 
because  at  this  time  the  driver  or  crew  inspects  the  vehicle  to  detect 
any  deficiencies  that  may  have  developed,  and  to  correct  those  they 
are  permitted  to  handle.  They  should  promptly  report  results  of  the 
inspection  to  the  designated  individual  in  authority.  If  this  schedule 
is  performed  thoroughly,  the  vehicle  should  be  ready  to  roll  again 
on  a  moment's  notice.  The  Before-operation  Service,  with  few  excep- 
tions, is  then  necessary  only  to  ascertain  whether  the  vehicle  is  in  the 
same  condition  in  which  it  was  left  upon  completion  of  the  After-opera- 
tion Service.  The  After-operation  Service  should  never  be  entirely 
omitted,  even  in  extreme  tactical  situations,  but  may  be  reduced  to 
the  bare  fundamental  services  outlined  for  the  At-halt  Service,  if 
necessary. 

h.  Procedures.  When  performing  the  After-operation  Service, 
the  driver  or  crew  must  remember  and  consider  any  irregularities 
noticed  in  the  Before-operation,  During-operation,  and  At-halt  Ser- 
vices. The  After-operation  Service  consists  of  inspecting  and  servic- 
ing the  following  items.  Those  items  of  the  After-operation  Service  that 
are  marked  by  an  asterisk  require  additional  Weekly  Services, 
the  procedures  for  which  are  indicated  in  step  (b)  of  each  appli- 
cable item. 

(1)  Item  55,  Engine  Operation.  Before  stopping  engines, 
accelerate  and  decelerate  them  momentarily,  and  observe  any  unusual 
noise  or  vibration  that  might  indicate  loose,  damaged,  excessively 
worn,  or  inadequately  lubricated  parts.  Look  for  excessive  smoke. 
Correct  or  report  any  unsatisfactory  condition  of  vehicle  or  auxiliary 
generator  engines  noticed  during  operation. 

(2)  Item  56,  Instruments.  Check  all  pertinent  instruments  to 
be  sure  they  are  operating  properly  and  continue  to  register  or  indi- 
cate correct  performance  of  units  to  which  they  apply.  Inspect  them 
for  looseness  and  damage.  See  that  all  accessible  condensers  and 
bonding  straps  are  securely  connected  and  mounted.  Stop  engines 
and  turn  both  fuel  control  valves  to  "OFF"  position. 

(3)  Item  54,  Fuel,  Oil,  and  Water.  Fill  fuel  tanks,  including 
auxiliary  engine.  Check  coolant  level  and  replenish  as  necessary.  If 
appreciable  amount  of  coolant  is  required,  have  value  of  antifreeze 
checked  and  add  antifreeze  solution  as  needed.  Examine  engine  oil 
to  make  sure  it  is  not  excessively  discolored  or  contaminated.  Bring 
engine  oil  to  proper  level.  Replenish  spare  fuel,  oil,  and  water  supply 
if  used. 
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(4)  Item  57,  Horn,  Hatch  Hood,  Wiper,  and  Defroster. 
Inspect  horn  for  looseness  and  damage.  Test  it  for  proper  operation 
and  tone  if  tactical  situation  permits.  If  driver's  hood  is  in  use,  be 
sure  it  is  in  good  condition,  clean,  and  secure,  that  wiper  unit  operates 
properly  and  blade  contacts  surface  evenly  and  firmly,  that  defroster 
and  connections  are  not  loose  or  damaged,  and  that  defrosters  heat 
properly. 

(5)  Item  58,  Glass.  Clean  all  periscope  prism  glass  and  inspect 
for  looseness  and  damage.  CAUTION:  Use  only  a  brush  or  soft 
cloth. 

(6)  Item  59,  Lamps  (Lights).  Clean  all  light  lenses,  and  inspect 
the  units  for  looseness  or  damage.  Investigate  and  correct  or  report 
any  deficiencies  noticed  during  operation  of  lamps. 

(7)  Item  60,  Fire  Extinguishers.  Examine  all  cylinders, 
valves,  tubes,  and  nozzles  to  be  sure  they  are  in  good  condition,  that 
nozzles  are  not  clogged,  and  that  units  are  fully  charged.  If  valves 
have  been  opened  or  damaged,  or  extinguishers  used,  report  them 
for  exchange  or  refill. 

(8)  Item  61,  Decontaminator.  Inspect  decontaminator  for 
damage  and  security  of  mounting.  If  decontaminator  has  been  used, 
report  for  exchange  or  refill. 

(9)  Item  62,  Batteries. 

(a)  Inspect  batteries  for  leaks  or  damage  and  security  of  mount- 
ing and  connections. 

(b)  Weekly.  Clean  batteries  and  carriers,  and  inspect  for  loose 
or  corroded  terminals.  If  terminals  are  corroded,  remove,  clean,  and 
apply  a  thin  film  of  grease.  Add  clean  water  to  bring  leved  to  inch 
above  plates.  NOTE:  In  freezing  weather,  do  not  add  water  until 
just  before  vehicle  is  to  be  operated. 

(10)  Item  63,  Accessories  and  Belts.  Inspect  accessible  acces- 
sories, such  as  fans,  water  pumps,  governors,  blowers,  auxiliary  genera- 
tor, engine,  main  generator,  and  drive  belts  to  see  if  they  are  in  good 
condition,  securely  connected  or  mounted,  correctly  assembled,  and 
not  leaking.  Be  sure  generator  drive  belt  adjustment  provides  y2-inch, 
finger-pressure  deflection. 

(11)  Item  64,  Electrical  Wiring.  Inspect  all  accessible  wir- 
ing, conduits,  shielding,  and  junction  blocks  or  boxes  to  see  if  they 
are  in  good  condition.  See  that  all  mountings,  supports,  and  connec- 
tions are  secure.  Be  sure  all  accessible  radio  noise  suppression  bond 
straps  or  capacitors  are  not  damaged,  and  that  connections  are  secure. 
Wipe  off  excessive  dirt  or  grease  from  all  units. 

(12)  Item  65,  Air  Cleaners.  Examine  engine  air  cleaners  and 
auxiliary  generator  air  filter  for  looseness  and  damage.    Check  engine 
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air  cleaners  for  leaks.  If  vehicle  has  been  operated  under  extreme 
conditions  of  dust  or  sand,  clean  and  service  all  air  cleaners  according 
to  lubrication  order  (par.  34). 

(13)  Item  66,  =  Fuel  Filters. 

(a)  Inspect  engine  fuel  filters  for  looseness,  damage,  and  leaks. 
Drain  off  accumulated  dirt  or  water  according  to  lubrication  order. 

(b)  Weekly.  Remove  auxiliary  generator  fuel  filter  sediment  bowl 
and  screen.  Wash  thoroughly  in  Diesel  fuel  oil  and  replace  securely. 
Be  sure  gasket  is  serviceable. 

(14)  Item  67,  Engine  Controls.  Inspect  hand  throttles,  accel- 
erator, and  all  connecting  linkage  for  damage,  excessive  wear,  and 
binding.  Investigate  and  correct  or  report  any  unsatisfactory  operat- 
ing condition  noticed  during  operation. 

( 15  )    Item  68,  Tracks. 

(a)  While  inspecting  tracks  for  damage  and  loose  connections, 
remove  all  stones  and  foreign  objects  from  between  links  and  tracks, 
and  wheels  and  rollers.  Check  track  tension.  Track  sag  should  be 
not  less  than  V2  inch  or  mere  than  Va  inch  halfway  between  center 
and  rear  support  rollers. 

(b)  Weekly.  Tighten  loose  wedge  nuts;  look  for  bottomed 
wedges,  worn  end  connectors,  and  broken  guide  lugs.  Check  for  dead 
track  blocks. 

(16)  Item  69,  -Springs  and  Suspensions. 

(a)  Inspect  volute  springs,  brackets,  arms,  levers,  support  roller, 
track  skids,  and  gudgeons  for  looseness  or  damage.  Remove  any 
objects  lodged  in  suspension  units  or  between  suspension  units  and 
tracks.  Investigate  or  report  any  unusual  noise  or  condition  noticed 
during  operation. 

(b)  Weekly.  Tighten  all  suspension  unit  assembly  or  mounting 
nuts  and  screws  securely.    Inspect  sprockets  for  excessive  wear. 

(17)  Item  70,  Steering  Brake  Linkage.  Inspect  levers,  link- 
age, and  cross  shafts  for  good  condition,  security,  adequate  lubrication, 
and  free  operation.  Investigate  any  unsatisfactory  performance 
noticed  during  operation.  Make  sure  levers  in  released  position  are 
parallel  and  7  to  7V2  inches  from  face  of  steering  brake  cover 
(fig.  137). 

(18)  Item  71,  =:=Propeller  Shaft  (Weekly  Only).  Examine 
shaft  and  universal  joints  to  see  that  they  are  in  good  condition, 
secure,  and  that  joints  are  not  leaking. 

(19)  Item  72,  Vents. 

(a)  Inspect  differential  and  transmission  breathers  for  looseness 
and  damage.    Be  sure  vent  passage  is  open. 
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(b)  Weekly.  Service  differential  and  transmission  breather  in 
accordance  with  instructions  on  lubrication  order  (par.  34).  Remove 
vents  and  clean  them  thoroughly.    Replace  securely. 

(20)  Item  73,  Leaks.  Look  under  vehicle,  within  engine,  and  in 
driver's  and  fighting  compartments  for  indications  of  fuel,  oil,  coolant, 
or  hydraulic  fluid  leaks.  Also  check  auxiliary  generator  for  leaks. 
Trace  any  leaks  found  to  their  source,  and  correct  or  report  them. 

(21)  Item  74,  -Gear  Oil  Levels  (Weekly  Only).  Check  the 
oil  level  in  transmission,  differential,  final  drive  assembly,  and  trans- 
fer unit  (par.  35),  and  report  if  low. 

(22)  Item  76,  Fenders.   Inspect  fenders  for  looseness  or  damage. 

(23)  Item  77,  Towing  Connections.  Be  sure  towing  cable  is 
in  good  condition  and  securely  attached  or  properly  stowed.  Examine 
pintle  hook  for  good  condition  and  proper  operation  of  latch  and  lock- 
ing mechanism.   See  that  tow  loops  are  in  good  condition  and  secure. 

(24)  Item  78,  Hull,  Load,  and  Tarpaulin.  Examine  the  hull 
generally,  inside  and  out,  for  damage  that  would  render  the  vehicle 
unsafe  or  unsatisfactory  for  any  mission  to  which  it  might  be  assigned. 
Any  load  carried  must  be  properly  distributed  and  secure.  The  paulin 
or  camouflage  net,  when  not  in  use,  should  be  properly  folded  and 
stowed.  Be  sure  escape  door  is  free.  CAUTION:  Do  not  fully 
release  escape  door  when  testing  release  mechanism. 

(25)  Item  79,  Armor.  Inspect  bottom,  sides,  front,  rear,  and 
turret  armor  for  broken  welds,  loose  hinges  or  loose  latches.  Check 
all  hatches  for  good  condition  and  proper  operation. 

(26)  Item  80,  Vision  Devices.  Inspect  the  periscope  heads 
and  windows  to  see  that  they  are  in  good  condition,  clean,  secure  in 
holders,  and  see  that  holders  are  securely  mounted.  Make  sure 
periscopes  can  be  traversed,  elevated,  depressed,  and  locked  in  desired 
position.  See  that  holder  latches  operate  freely  and  are  not  excessive- 
ly worn.  Check  the  spare  prisms  and  heads  and  their  stowage  boxes 
to  see  that  they  are  in  good  condition,  clean,  and  secure.  CAUTION : 
Prisms  and  windows  should  be  cleaned  only  with  a  soft  cloth  or  brush. 

(27)  Item  81,  Turret  and  Guns;  Mountings,  Elevating,  Trav- 
ersing, AND  Recoil  Controls.  Release  gun  from  turret  traveling 
lock  and  gun  barrel  traveling  lock  and  disengage  turret  lock  until  tests 
are  completed.  See  that  all  guns  are  properly  mounted  and  that 
mountings  are  secure.  Test  manual  gun  elevating  and  turret  travers- 
ing controls  to  be  sure  they  operate  properly.  See  that  loaders  hatch 
traversing  and  lock  mechanism  operates  properly.  Make  sure  gun 
is  not  loaded,  and  test  manual  and  electric  firing  controls  for  proper 
operation.  Check  level  of  oil  in  traversing  mechanism  reservoirs 
and  add  as  required  to  maintain  reservoirs  two-thirds  full.  CAUTION: 
To  prevent  damage  to  equipment  or  injury  to  personnel,  move  travers- 
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ing  shift  lever  to  manual  position,  secure  the  gun  in  the  turret  travel- 
ing rest  and  gun  barrel  traveling  rest,  and  engage  the  turret  lock 
unless  gun  is  to  be  used. 

(28)  Item  82,  -Tighten. 

(a)  Tighten  any  mounting  and  assembly  nuts  or  cap  screws  that 
inspection  indicates  the  necessity  on  a  daily  basis. 

(b)  Weekly.  Tighten  all  mounting  and  assembly  nuts  and  cap 
screws  that  inspection  indicates  the  necessity  on  a  weekly  basis. 

(29)  Item  83,  *  Lubricate. 

(a)  Lubricate  all  points  of  vehicle  where  inspection  indicates  the 
necessity  or  as  designated  on  the  lubrication  order  for  daily  lu- 
brication. 

(b)  Weekly.  Lubricate  all  points  of  the  vehicls  indicated  on  the 
lubrication  order  as  necessary  on  a  weekly  or  mileage  basis. 

(30)  Item  84,  "Clean  Engine  and  Vehicle. 

(a)  Remove  all  empty  shell  casings  and  refuse  from  interior  of 
vehicle.  Wipe  up  oil  or  fuel  drippings  from  driving  compartment, 
turret,  and  engine  compartment.  Remove  excess  dirt,  stones,  and 
grease  from  tracks  and  suspensions.  See  that  engine  compartment 
doors  are  clear  of  obstructions. 

(b)  Weekly.  Wash  exterior  of  vehicle,  and  remove  all  dirt  and 
mud.  If  washing  is  impractical,  wipe  as  clean  as  possible  and  watch 
for  bright  spots  that  would  cause  glare.  If  compressed  air  is  avail- 
able, blow  all  dirt  out  of  engine  compartment.  CAUTION:  // 
vehicle  is  driven  into  water  for  washing,  care  must  be  taken  that  dirt 
or  water  does  not  get  into  wheel  hubs  or  on  electrical  equipment  or 
wiring. 

(31)  Item  85,  -Tools  and  Equipment. 

(a)  Check  all  on-vehicle  tools,  equipment,  and  spare  parts  against 
stowage  lists  (sec.  Ill),  to  be  sure  all  items  are  present,  in  service- 
able condition,  and  properly  stowed  or  mounted.  Report  deficiencies 
for  replacement. 

(b)  Weekly.  Clean  tools  and  equipment.  See  that  tools  with 
cutting  edges  are  sharp  and  properly  protected.  Be  sure  tools  and 
equipment  are  mounted  or  stowed  securely  in  proper  location  on  or 
in  vehicle. 

42.    ORGANIZATIONAL  MAINTENANCE  ( SECOND  ECHELON) . 

a.  Frequency.  The  frequency  of  preventive  maintenance  ser- 
vices outlined  below  is  considered  a  minimum  requirement  for  normal 
operation  of  vehicles.  Under  unusual  operating  conditions,  such  as 
extreme  temperatures,  severe  dust,  and  sandy  or  extremely  wet  ter- 
rain, it  may  be  necessary  to  perform  certain  maintenance  services 
more  frequently. 
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b.  First  Echelon  Participation.  The  driver  and  crew  should 
accompany  their  vehicles  and  assist  the  mechanics  while  periodic  sec- 
ond echelon  preventive  maintenance  services  are  performed.  Ordi- 
narily, the  vehicle  should  be  presented  for  a  scheduled  preventive 
maintenance  service  in  a  reasonably  clean  condition;  that  is,  it  should 
be  dry  and  not  caked  with  mud  or  grease  to  such  an  extent  that  in- 
spection and  servicing  will  be  seriously  hampered.  However,  the 
vehicle  should  not  be  washed  or  wiped  thoroughly  clean,  because 
certain  types  of  defects,  such  as  cracks,  leaks,  and  loose  or  shifted 
parts  or  assemblies,  are  more  evident  if  the  surfaces  are  slightly  soiled 
or  dusty. 

c.  Sources  of  AcUlitional  Information.  If  instructions  other  than 
those  contained  in  the  general  procedures  in  subparagraph  <l  or  the 
specific  procedures  in  subparagraph  i,  which  follow,  are  required  for 
proper  performance  of  a  preventive  maintenance  service  or  for  cor- 
rection of  a  deficiency,  they  may  be  secured  from  other  sections  of 
this  manual  or  from  the  designated  individual  in  authority. 

d.  General  Procedures.  These  general  procedures  are  basic  in- 
structions which  are  to  be  followed  when  performing  the  services  on 
the  items  listed  in  the  specific  procedures.  NOTE:  The  second 
echelon  personnel  must  be  thoroughly  trained  in  these  procedures  so 
that  they  will  apply  them  automatically. 

(1)  When  new  or  overhauled  subassemblies  are  installed  to  cor- 
rect deficiencies,  care  must  be  taken  to  see  that  they  are  clean,  cor- 
rectly installed,  and  properly  lubricated  and  adjusted. 

(2)  When  installing  new  lubricant  retainer  seals,  a  coating  of  the 
lubricant  should  be  wiped  over  the  sealing  surface  of  the  lip  of  the 
seal.  When  the  new  seal  is  a  leather  seal,  it  should  be  soaked  in 
engine  oil  (OE  10)  at  least  30  minutes.  The  oil  should  be  warm,  if 
practicable.  Then,  the  leather  lip  should  be  worked  carefully  by 
hand  before  installing  the  seal.  The  lip  must  not  be  scratched  or 
marred. 

e.  Definition  of  Terms.    Refer  to  paragraph  36  h. 

f.  Special  Services.  These  are  indicated  by  repeating  the  item 
numbers  in  the  columns  which  show  the  interval  at  which  the  services 
are  to  be  performed,  and  show  that  the  parts  or  assemblies  are  to 
receive  certain  mandatory  services.  For  example,  an  item  number  in 
one  or  both  columns  opposite  a  "TIGHTEN"  procedure  means  that 
the  actual  tightening  of  the  object  must  be  performed.  The  special 
services  include: 

(1)  Adjust.  Make  all  necessary  adjustments  in  accordance  with 
the  pertinent  section  of  this  manual,  special  bulletins,  or  other  current 
directives. 
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(2)  Clean.  Clean  units  of  the  vehicle  with  dry  cleaning  solvent 
to  remove  excess  lubricant,  dirt,  and  other  foreign  material.  After 
the  parts  are  cleaned,  rinse  them  in  clean  solvent  and  dry  them 
thoroughly.  Take  care  to  keep  the  parts  clean  until  reassembled, 
and  be  certain  to  keep  cleaning  solvent  away  from  rubber  or  other 
material  which  it  will  damage.  Clean  the  protective  grease  coating 
from  new  parts,  since  this  material  is  usually  not  a  good  lubricant. 

(3)  Special  Lubrication.  This  applies  both  to  lubrication 
operations  that  do  not  appear  on  the  vehicle  lubrication  order  and  to 
items  that  do  appear  on  the  order,  but  should  be  performed  in  connec- 
tion with  the  maintenance  operations  if  parts  have  to  be  disassembled 
for  inspection  or  service. 

(4)  Serve.  This  usually  consists  of  performing  special  opera- 
tions, such  as  replenishing  battery  water,  draining  and  refilling  units 
with  oil,  and  changing  or  cleaning  the  oil  filter,  air  cleaner,  or 
cartridges. 

(5)  Tighten.  All  tightening  operations  should  be  performed 
with  sufficient  wrench  torque  (force  on  the  wrench  handle)  to  tighten 
the  unit  according  to  good  mechanical  practice.  Use  a  torque-indi- 
cating wrench  where  specified.  Do  not  overtighten,  as  this  may  strip 
threads  or  cause  distortion.  Tightening  will  always  be  understood  to 
include  the  correct  installation  of  lock  washers,  lock  nuts,  lock  wire, 
or  cotter  pins  provided  to  secure  the  tightening. 

g.  Special  Conditions.  When  conditions  make  it  difficult  to  per- 
form all  preventive  maintenance  procedures  at  one  time,  they  can 
sometimes  be  handled  in  sections,  planning  to  complete  all  operations 
within  the  week  if  possible.  All  available  time  at  halts  and  in 
bivouac  areas  must  be  utilized,  if  necessary,  to  assure  that  mainte- 
nance operations  are  completed.  When  time  is  limited  by  the  tactical 
situation,  items  with  special  services  in  the  columns  should  be  given 
first  consideration. 

h.  Work  Sheet.  The  numbers  of  the  preventive  maintenance 
procedures  that  follow  are  identical  with  those  outlined  on  W.D., 
A.G.O.  Form  No.  462,  which  is  the  "Preventive  Maintenance  Service 
Work  Sheet  for  Full  Track  and  Tank-like  Wheeled  Vehicles."  Cer- 
tain items  on  the  work  sheet  that  do  not  apply  to  this  vehicle  are  not 
included  in  the  procedures  in  this  manual.  In  general,  the  numerical 
sequence  of  items  on  the  work  sheet  is  followed  in  the  manual  pro- 
cedures, but  in  some  instances  there  is  deviation  for  conservation  of 
the  mechanic's  time  and  effort. 

i.  Specific  Procedures.  The  procedures  for  performing  each  item 
in  the  semimonthly  and  monthly  maintenance  procedures  are  de- 
scribed in  the  following  chart.  Each  page  of  the  chart  has  two  col- 
umns at  its  left  edge  corresponding  to  the  monthly  and  the  semi- 
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monthly  maintenance  respectively.  Very  often  it  will  be  found  that 
a  particular  procedure  does  not  apply  to  both  scheduled  maintenances. 
In  order  to  determine  which  procedure  to  follow,  look  down  the  col- 
umn corresponding  to  the  maintenance  due,  and  whereever  an  item 
number  appears  perform  the  operation  indicated  opposite  the  number. 
NOTE:  Those  procedures  preceded  by  an  asterisk  (-')  require  addi- 
tional services  at  each  third  monthly  operation. 
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ROAD  TEST 

NOTE:  When  the  tactical  situation  does  not  permit  a 
iul  road  test,  perform  those  items  which  require  little 
or  no  movement  of  the  vehicle.  When  a  road  test  is  pos- 
sible, it  should  be  for  3  miles,  but  not  over  5  miles. 

BEFORE-OPERATION  SERVICE.  Perform  the  Be- 
fore-operation  Service  as  outlined  in  paragraph  38. 

INSTRUMENTS  AND  GAGES.  During  the  road 
test,  observe  if  pertinent  instruments  and  gages  read  as 
follows: 

Oil  Pressure  Gages.  Oil  pressure  gages  for  both  en- 
gines must  read  4  to  5  pounds  within  30  seconds  after 
engine  is  started  and  35  to  50  pounds  at  1,500  to  2,100 
revolutions  per  minute.  Stop  engine  immediately  when 
red  warning  signal  light  comes  on  above  1,000  revolu- 
tions per  minute. 

Engine  Temperature  Gage.  CAUTION:  Do  not 
drive  vehicle  until  temperature  is  at  least  60^  F.  Under 
normal  climatic  conditions,  hi-water  temperature  red 
warning  signal  will  light  at  temperatures  above  the 
maximum  safe  operating  temperature  of  225°  F.  En- 
gines must  be  stepped  and  condition  corrected,  or  re- 
ported to  proper  authority. 

Ammeter.  The  ammeter  may  show  a  high  charging 
rate  after  starting  engines  until  generator  has  restored 
to  the  batteries  the  current  used  in  starting.  A  high 
charge  for  an  extended  period  may  indicate  a  low  bat- 
tery, or  faulty  generator  or  regulator.  With  batteries 
fully  charged  and  all  lamps  and  electrical  accessories 
turned  off,  a  slight  charge  or  zero  reading  is  normal. 

Fuel  Gage.  When  selector  switch  is  moved  to  "R"  or 
"L"  position,  the  fuel  gage  should  register  the  level  of 
fuel  in  the  corresponding  upper  tank.  Tank  should  be 
filled  before  operation,  and  gage  should  read  "FULL." 
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Tachometers.  With  clutches  engaged,  the  tachometers 
must  register  crankshaft  speeds  within  100  revolutions 
per  minute  of  one  another,  and  record  the  accumulating 
revolutions  without  excessive  drive  shaft  or  head  noise, 
or  needle  fluctuation. 

HORN  AND  WINDSHIELD  WIPERS.  Test  horn  for 
proper  operation  and  tone.  Test  operation  of  driver's 
hood  windshield  wiper  and  defroster.  Make  sure  wiper 
blade  is  in  good  condition  and  contacts  windshield  even- 
ly through  entire  stroke. 

STEERING  BRAKES  (PARKING  LOCK,  LEVERS, 
BRAKING  EFFECT,  STEERING  ACTION).  When 
vehicle  is  put  in  motion  but  before  attaining  any  appre- 
ciable speed,  test  steering  brakes  to  see  if  the  vehicle 
can  be  stopped  effectively,  that  levers  meet  resistance 
evenly  and  brakes  are  fully  applied  before  levers  reach 
a  vertical  position,  and  that  there  is  a  reserve  of  lever 
travel  available.  Operate  levers  independently  to  see 
if  vehicle  steers  satisfactorily.  Stop  vehicle  and  test 
lever  locking  mechanism  to  be  sure  it  operates  properly 
and  holds  levers  secure  in  applied  position. 

CLUTCHES  (FREE  TRAVEL,  GRAB,  RATTLE, 
SQUEAL,  SLIPPAGE,  LOCK-OUT).  There  should 
be  2  inches  of  minimum  free  travel  at  clutch  pedal  be- 
fore meeting  resistance.  Clutches  should  not  grab, 
rattle,  or  squeal  on  engagement,  or  slip  when  fully  en- 
gaged under  load.  Test  clutch  Icck-out  to  be  sure  it 
will  function  properly  if  an  emergency  occurs.  Observe 
if  clutch  engagement  is  properly  synchronized  (par. 
129  k). 

TRANSMISSION  (LEVER  ACTION,  VIBRATION, 
AND  NOISE).  Shift  through  each  speed  range  of 
transmission.  Observe  whether  gearshift  lever  operates 
properly,  and  whether  there  are  any  unusual  vibrations 
or  noise  in  any  speed  range  that  might  indicate  damage, 
excessive  wear,  loose  mountings,  or  improper  lubrica- 
tion. 

ENGINES  (IDLE;  ACCELERATION,  GOVERNED 
SPEED,  POWER,  AND  NOISE;  SMOKE  AND  OIL 
CONSUMPTION  ) .   Check  as  follows : 
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Engine  Idle.  Observe  if  both  engines  idle  smoothly 
at  400  to  450  revolutions  per  minute  with  throttle  in 
idling  pKDsition  and  clutches  disengaged.  Accelerate  en- 
gines gradually  to  see  that  governors  limit  maximum 
no-load  governed  speed  to  2,250  revolutions  per  min- 
ute. Note  any  tendency  of  engines  to  stall  when  shifting 
gears. 

Acceleration,  Governed  Speed,  Power,  and  Noise. 
Test  engines  for  normal  acceleration  and  pulling  power 
in  each  gear  range.  While  testing  in  high-speed  range, 
accelerate  engines  from  low  speed  to  top  speed  with 
wide-open  throttles;  and,  observing  tachometers  and 
speedometer,  note  if  governors  are  operating  properly 
to  allow  engines  to  attain,  but  not  exceed,  the  full  load 
maximum  governed  engine  speed  of  2,100  revolutions 
per  minute  and  the  vehicle  speed  listed  on  the  serial 
number  plate.  Listen  for  any  unusual  noise  or  vibration 
that  might  indicate  loose  or  damaged  engine  parts, 
mountings,  or  accessories,  or  inadequate  lubrication. 
Drive  vehicle  a  short  distance,  with  one  engine  at  a  time, 
to  make  comparative  test  of  power  and  acceleration. 

Smoke  and  Oil  Consumption.  Be  on  the  alert  for  ex- 
cessive or  unusual  exhaust  smoke.  After  road  test, 
check  to  determine  if  engines  are  using  an  excessive 
amount  of  oil. 

UNUSUAL  NOISE  (PROPELLER  SHAFT  AND 
U-JOINTS,  TRANSMISSION  AND  DIFFEREN- 
TIAL, FINAL  DRIVES,  TRACKS,  AND  SUSPEN- 
SION UNITS).  Throughout  the  road  test,  be  on  the 
alert  for  any  unusual  noise  in  these  units  that  might  in- 
dicate looseness,  damage,  excessive  wear,  or  inadequate 
lubrication. 

TEMPERATURES  (TRANSMISSION  AND  DIF- 
FERENTIAL, FINAL  DRIVES,  TRANSFER  UNIT, 
HUBS  OF  IDLER  AND  BOGIE  WHEELS,  AND 
SUPPORT  ROLLERS).  At  completion  of  road  test, 
examine  housings  of  transmission  and  differential,  final 
drives,  and  engine  transfer  unit  for  evidence  of  over- 
heating. Cautiously  hand-feel  each  idler,  bogie  wheel, 
and  support  roller  hub  for  excessive  temperatures. 
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GUN  (ELEVATING  AND  TRAVERSING  MECHA- 
NISM). Place  vehicle  in  position  where  it  is  tilted 
(sidewise)  about  10  degrees.  Before  making  test,  re- 
lease turret  lock,  turret  gun  traveling  lock,  and  gun  bar- 
rel lock.  After  completing  test,  again  secure  the  gun 
and  lock  the  turret.  Traverse  turret  through  its  full 
360-degree  range  by  both  hand  and  power  controls; 
check  for  binding,  excessive  lash,  or  erratic  action.  Be 
sure  turret  lock  operates  properly.  With  gun  pointed 
forward,  elevate  it  through  its  entire  range  with  hand 
controls,  and  check  for  binding,  excessive  lash,  or  erratic 
action.   Then  move  vehicle  to  level  ground. 

LEAKS  (ENGINE  OIL,  FUEL,  AND  WATER).  After 
stopping  vehicle,  look  in  engine  compartment,  under 
vehicle,  and  in  fighting  and  driving  compartments  for 
fuel,  oil,  or  coolant  leaks.  Examine  all  fuel  and  oil  lines, 
and  radiator  hose  and  connections  for  leaks. 

TRACK  TENSION  (FINAL  ROAD  TEST).  With 
vehicle  on  hard  level  surface,  inspect  for  satisfactory 
track  adjustment  There  should  be  not  less  than  V2-inch 
and  not  more  than  y4-inch  sag  between  the  second  and 
third  support  rollers  (fig.  158). 

MAINTENANCE  OPERATIONS 

CRANKCASE  (LEAKS,  LEVEL).  Place  vehicle  on 
level  ground.  Idle  engines  at  1,000  to  1,200  revolutions 
per  minute  for  5  minutes  if  water  temperature  is  180°  F 
or  above.  Stop  engines.  Remove  engine  compartment 
floor  plates.  Inspect  all  accessible  points  of  engine 
crankcases  and  oil  pans  for  damage  or  for  leaking  oil 
seals  or  gaskets.  Check  oil  level  with  both  oil  level  gage 
rods. 

Serve.  While  oil  is  hot,  examine  sample  on  gage  rods 
and  if  condition  warrants  or  oil  change  is  due,  drain  en- 
gine oil  pans,  unless  engines  are  to  be  removed  as  in 
item  30.  Add  oil  as  required  or  refill  oil  pans  as  instruct- 
ed on  lubrication  order  (par.  34). 

ENGINE  OIL  STRAINERS.  Inspect  strainers  for 
damage  or  leaks. 

Serve.  Remove  strainers.  Clean  elements  and  hous- 
ings (par.  35).    Install  securely,  using  new  gaskets. 


Digitized  try 


e 


Original  from 
UNIVERSITY  OF  CALIFORNIA 


TM  9-745 
42 


Pfvntivu  Moifir«nonc«  S«rvic*s 


MAINTENANCE 

Semi- 

Monthly 

monthly 

78 

78 

78 

18 

18 

19 

19 

20 

20 

20 

21 

21 

TRANSMISSION.  Examine  transmission  for  damage, 
and  gaskets  and  seals  for  leaks.  Make  sure  all  attaching 
bolts  are  tight  and  check  oil  level. 

Serve.  Examine  sample  of  oil  on  indicator,  and,  if 
condition  warrants  or  oil  change  is  due,  drain  transmis- 
sion while  oil  is  hot.  If  metal  particles  on  drain  plug 
indicate  internal  damage,  notify  higher  authority.  Clean 
drain  plug  and  install  securely.  When  oil  is  drained,  re- 
move filler  elbow  screen,  clean  in  Diesel  fuel  oil  and 
install.  Add  oil  as  required,  or  refill  transmission  as  in- 
structed on  lubrication  order  (par.  34).  NOTE:  // 
major  brake  adjustment  or  new  brake  shoes  are  needed, 
dc  not  refill  until  item  75  has  been  performed. 

Tighten.  Tighten  all  external  assembly  and  mount- 
ing nuts  and  screws  securely. 

SIDE  ARMOR  (FENDERS,  GUARDS,  PAINT  AND 
MARKINGS,  TOW  HOOKS,  PINTLE,  AND  HORN). 
Examine  vehicle  for  damage  to  side  armor,  fenders,  ex- 
haust deflector,  and  guards  from  shell  fire  or  collision; 
check  for  broken  welds.  Look  for  rust  or  bright  spots  in 
paint  that  might  cause  reflections.  See  that  all  vehicle 
markings  are  legible.  Examine  towing  hooks  and  pintle 
for  good  condition  and  secure  mounting.  Test  horn  for 
operation  and  tone. 

BOTTOM  (ARMOR,  ESCAPE  DOOR,  INSPECTION 
PLATES,  DRAIN  PLUGS,  AND  VALVES).  Inspect 
hull  bottom  for  damage.  Open  escape  door.  Oil  latch 
mechanism;  see  lubrication  order  (par.  34).  Install 
door,  making  sure  gasket  seal  is  in  good  condition.  Test 
action  of  all  hull  drain  valves,  and  make  sure  all  drain 
plugs  and  covers  are  secure. 

DIFFERENTIAL  AND  FINAL  DRIVES.  Examine 
exterior  of  differential  carrier  housing,  carrier,  and  final 
drive  covers  for  damage,  loose  attaching  screws  or  nuts, 
or  gasket  leaks. 

Tighten.  Tighten  all  external  assembly  and  attaching 
nuts  and  screws  securely. 

TRACKS  (BLOCKS,  CONNECTORS,  AND 
WEDGES).  Inspect  tracks  for  loose,  worn,  or  missing 
connectors  or  wedges;  also  for  worn,  damaged,  or  dead 
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blocks.  Replace  worn  wedges  and  connectors.  Tighten 
loose  wedge  nuts  with  a  pull  of  75  to  90  foot-pounds. 
Remove  all  debris  and  stones  from  tracks.  NOTE: 
Whenever  the  tracks  are  disconnected  and  removed  from 
the  sprockets,  support  rollers,  and  idlers,  or  at  each  third 
monthly  maintenance  service,  the  related  items  22  and 
25,  marked  by  an  asterisk  (•■')  on  the  Preventive  Mainte- 
nance Service  Work  Sheet  (W.D.,  A.G.O.  Form  No. 
462 ),  should  be  inspected  as  described  below  in  the  as- 
terisk-marked (••' )  procedures. 

IDLER  (WHEELS,  ARMS,  ECCENTRICS,  SERRA- 
TION PLATES,  ADJUSTMENT,  NUTS,  AND 
SPRINGS).  Inspect  these  items  to  see  that  they  are  in 
good  condition,  correctly  assembled,  secure,  and  that 
grease  is  not  leaking  excessively  from  wheel  bearing 
seals.  Be  sure  spindle  locking  collar  and  clamp  screws 
are  secure.  Tighten  all  assembly  and  mounting  screws 
and  nuts  securely. 

'"NOTE:  In  addition  to  the  above,  at  each  third  month- 
ly maintenance  service,  or  wherever  the  tracks  are  re- 
moved from  the  idlers,  check  the  idler  hub  bearings  for 
looseness  or  end  play.  Spin  the  idler  wheels  and  listen 
for  any  unusual  noise  that  might  indicate  a  damaged, 
excessively  worn,  or  inadequately  lubricated  bearing  as 
instructed  in  item  24. 

BOGIE  (LEVERS,  ARMS,  LINKS,  GUDGEONS, 
COLLARS  AND  GUIDES,  VOLUTE  SPRINGS  AND 
SEATS,  FRAMES,  AND  WEARING  PLATES).  In- 
spect to  see  that  these  items  are  in  good  condition,  cor- 
rectly assembled,  and  secure,  and  that  gudgeons,  collars, 
and  guides,  and  wearing  plates  are  not  excessively  worn. 
Inspect  volute  springs,  with  vehicle  under  normal  load 
on  hard  level  surface,  to  see  if  they  have  taken  a  per- 
manent set.  Replace  any  volute  springs  which  have 
two  or  more  bottom  coils  resting  on  the  spring  seat. 

Tighten.  Tighten  all  assembly  and  mounting  nuts  or 
screws  securely. 

WHEELS  (TIRES,  ROLLERS,  AND  SKIDS).  In- 
spect these  items  for  good  condition,  correct  assembly, 
and  secure  mounting.  Pay  particular  attention  to  see 
that  rubber  tires  have  not  separated  from  wheels  and 
that  tires  are  not  cut,  torn,  or  excessively  worn. 
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Tighten.  Raise  track  and  inspect  support  rollers.  Lift 
bogie  wheelis  (par.  162  h  (2))  to  examine  wheel  bear- 
ings for  looseness  and  end  play.  Spin  wheels  and  rollers, 
and  listen  for  any  unusual  noise.  Tighten  assembly  and 
mounting  bolts  securely. 

SPROCKETS  (HUBS,  TEETH,  AND  NUTS).  In- 
spect sprockets  to  see  that  they  are  in  good  condition, 
correctly  assembled,  and  that  attaching  screws  are  se- 
cure. Inspect  sprocket  teeth  for  excessive  wear,  and 
drive  shaft  oil  seals  for  excessive  leaks.  If  sprocket 
teeth  are  excessively  worn,  sprockets  should  be  replaced 
or  reversed  (par.  157  h  or  <1).  Tighten  assembly  and 
mounting  bolts  securely.  NOTE:  Whenever  the  tracks 
are  removed,  the  above  operation  should  bs  performed 
before  the  tracks  are  installed. 

'•'NOTE:  In  addition  to  the  above,  at  each  third  month- 
ly operation,  or  whenever  the  track  is  disconnected  and 
removed  from  the  sprocket,  check  the  drive  sprocket 
shaft  bearings  for  looseness  and  end  play.  Check  the 
sprocket  teeth  for  excessive  wear,  and  see  that  sprockets 
are  secured  to  hubs  and  that  hub  nuts  are  secure.  After 
performing  the  above,  reinstall  the  tracks  and  connect 
them  securely. 

TRACK  TENSION.  Inspect  tracks  for  proper  tension, 
with  vehicle  on  hard  level  surface.  There  should  not  be 
more  than  y4-inch  or  less  than  V2-inch  sag  between  sec- 
ond and  third  support  rollers.  Adjust  track  to  this  stand- 
ard and  lock  securely  (par.  156  h). 

TOP  ARMOR  (TURRET,  DECK,  PAINT  AND 
MARKINGS,  GRILLES,  DOORS,  COVERS  AND 
LATCHES,  AND  ANTENNA  MAST).  Inspect  all 
applicable  items  to  see  if  they  are  in  good  condition  and 
secure.  See  that  all  doors  operate  properly  and  latch 
securely.  Be  sure  hinges  are  free  and  that  operating 
mechanism  is  not  excessively  worn.  See  that  grilles  are 
not  obstructed,  and  inspect  paint  for  rust  or  polished 
surfaces  that  might  cause  glare  or  reflections.  Unless 
covered  for  tactical  reasons,  all  vehicle  markings  should 
be  legible. 
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AIR  CLEANERS.  Inspect  air  cleaners  for  evidence  of 
leaks  or  damage.  Remove  and  disassemble  cleaners. 
Thoroughly  clean  housings,  bodies,  and  elements  in 
Diesel  fuel  oil  and  dry.  Fill  bodies  to  level  mark  as  in- 
structed on  lubrication  crder  (par.  34).  Assemble  clean- 
ers and  install  securely,  making  sure  all  sealed  joints  are 
tight. 

ENGINE  REMOVAL  (WHEN  REQUIRED).  Re- 
move engine  on  monthly  maintenance  service  only  if  in- 
spections made  in  items  6,  9,  13,  and  14  and  a  check  of 
oil  consumption  indicated  a  definite  need. 

Clean.  Clean  exterior  of  engines  and  dry  thoroughly. 
NOTE:  On  engines  not  removed,  perform  cleaning 
service  in  best  manner  possible.  CAUTION:  Keep 
cleaning  solvents  away  from  electrical  wiring  or  equip- 
ment. 

CYLINDER  HEADS  AND  GASKETS.  Inspect  heads 
and  gaskets  externally  to  see  if  they  are  in  good  condi- 
tion, and  look  for  indications  of  oil,  coolant,  and  com- 
pression leaks  around  gaskets,  joints,  studs,  and  connec- 
tions. CAUTION:  Cylinder  head  nuts  should  not  be 
disturbed  unless  there  is  evidence  of  looseness  or  leaks. 
If  tightening  is  necessary,  use  a  torque  wrench  and 
tighten  to  180  foot-pounds  hot,  or  160  foot-pounds  cold. 

FUEL  PUMP  TEST.  Connect  fuel  pump  gage,  run 
engine  at  600  to  800  revolutions  per  minute,  and  test 
fuel  pump  pressure  (par.  71c).  If  pressure  is  less  than 
10  pounds,  replace  fuel  pump,  making  sure  all  connec- 
tions are  tight  and  not  leaking. 

COMPRESSION  TEST.  Remove  injectors,  one  at  a 
time,  and  install  compression  gage  (par.  62  a).  Test 
compression  in  each  cylinder  and  record  readings  in 
space  provided  on  reverse  side  of  Form  462.  If  read- 
ings for  each  of  the  6  cylinders  in  either  engine  vary 
more  than  25  pounds,  notify  higher  authority.  Inspect 
each  injector  and,  when  compression  gage  is  removed, 
replace  injectors  not  operating  properly.  Do  not  install 
rocker  arm  cover. 

CRANKCASE  VENTILATORS.  With  rocker  arm 
cover  removed,  inspect  breather  pad  (fig.  98);  and  if  it 
is  clogged,  remove,  clean,  and  install  pad  (par.  95  b). 
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Inspect  breather  elbow,  hose,  and  tube  (fig.  97  )  to  make 
sure  they  are  in  good  condition,  secure,  and  not  clogged. 
From  below,  with  engines  running,  inspect  air  box  drains 
(fig.  89  )  to  see  that  they  are  not  clogged.  Do  not  install 
rocker  arm  cover. 

41 

41 

DIESEL  (FUEL  PUMPS,  INJECTORS,  LINES,  AND 
GOVERNORS).  Examine  all  engine  fuel  tubes,  hoses, 
pipes,  connectors,  and  fuel  manifolds  to  be  sure  they  are 
in  good  condition,  tight,  and  not  leaking.  Test  action 
of  injector  control  tube  to  be  sure  it  is  not  worn  or  bind- 
ing (par.  75  f ). 

41 

Tighten,  Tighten  each  injector  clamp  nut,  using  not 
more  than  25  foot-pounds  pull. 

41 

41 

Adjust.  When  injectors  have  been  removed,  or  when 
test  in  item  9  indicates  the  need,  adjust  rack  control 
levers  (par.  76  a)  and  time  the  injectors  (par.  74  o). 
Adjust  the  governors  (par.  77  e). 

31 

31 

VALVE  MECHANISM  (CLEARANCES,  LUBRICA- 
TION,  COVER  GASKETS).  Inspect  exhaust  valve 
operating  mechanism  and  springs  to  see  that  they  are  in 
good  condition,  correctly  assembled,  securely  mounted, 
and  receiving  adequate  lubrication.  Examine  rocker 
arm  cover  gasket  to  make  sure  it  is  serviceable.  After 
adjustment,  install  rocker  arm  cover. 

31 

Adjust.  Check  valve  clearance  only  if  improper  en- 
gine performance  indicates  the  need,  or  if  valve  oper- 
ating mechanism  has  been  loosened  or  removed. 

31 

Adjust.  With  engine  idling  and  warmed  up  to  at  least 
150°F,  check  clearance  on  each  valve.  Stop  engine  and 
adjust  if  required  to  provide  0.011-inch  "Go"  and  0.013- 
mch  No-Go  clearance  (par.  61  b  and  c). 

45 

45 

MANIFOLDS.  Inspect  water  and  exhaust  manifolds 
and  air  inlet  housings  to  see  that  they  are  in  good  con- 
dition, securely  mounted,  and  that  all  gaskets  and  con- 
nections are  not  leaking. 

45 

Tighten.  Tighten  all  attaching  nuts  and  cap  screws 
securely. 

49 

49 

WATER  PUMPS,  FANS,  AND  SHROUDS.  Examine 
water  pumps  and  cylinder  block  water  hole  covers  to 
see  that  they  are  securely  mounted  and  are  not  leaking. 
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Inspect  fans  and  shrouds  to  make  sure  they  are  in  good 
condition,  properly  assembled,  secure,  and  that  fans  are 
properly  alined  with  shrouds.  Test  fans  for  loose  bear- 
ings or  end  play. 

57 

57 

EXHAUST  PIPES  AND  MUFFLERS.  Inspect  these 
units  to  see  if  they  are  in  good  condition,  correctly  as- 
sembled, securely  mounted  and  connected,  and  if  there 
are  any  indications  of  leaks,  usually  indicated  by  carbon 
streaks. 

57 

Tighten.  Draw  up  all  assembly  and  mountmg  nuts  or 
screws  securely. 

34 

34 

GENERATOR  AND  STARTING  MOTORS.  Inspect 
these  items  for  good  condition  and  security  of  mount- 
ing; make  sure  wiring  connections  are  secure.  See  that 
all  accessible  radio  noise  suppression  shielding,  conden- 
sers, and  bonding  straps  are  securely  connected. 

34 

Serve.  Remove  generator  and  starting  motor  cover 
bands,  and  examine  commutators  for  good  condition. 
See  that  brushes  are  free  in  brush  holders,  clean,  and  not 
excessively  worn,  that  brush  connections  are  secure,  and 
that  wires  are  not  broken  or  chafing.  Clean  commutator 
end  of  generator  and  starter  by  blowing  out  with  com- 
pressed air.  Tighten  starting  motor  and  generator 
mounting  bolts  securely. 

53 

53 

FUEL  TANKS  AND  LINES.  Inspect  all  accessible 
fuel  tanks,  tubes,  hoses,  fittings,  and  valves  to  make  sure 
they  are  in  good  condition,  secure,  and  not  leaking.  Test 
operation  of  fuel  control  valves. 

53 

Tighten.  Tighten  all  accessible  fuel  tanks,  tube,  or 
hose  connections,  attaching  clips,  or  mounting  straps 
and  brackets. 

53 

53 

Clean.  When  engines  are  removed,  clean  fuel  tank 
filters  (par.  68  b).  If  fuel  is  contaminated  with  dirt  or 
water,  drain  lower  fuel  tanks. 

55 

55 

FUEL  FILTERS.  Inspect  engine  fuel  filters  to  see  that 
they  are  in  good  condition,  securely  mounted,  and  not 
leaking. 

Clean.  Drain  the  filters  (par.  68  e  ( 1 )  )  of  all  sedi- 
ment or  water. 
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Serve.  If  fuel  has  become  contaminated  or  replace- 
ment is  due,  replace  filter  elements  after  cleaning  shells. 

ENGINE  COMPARTMENT  (BULKHEAD  AND 
CONTROL  LINKAGE).  Check  to  see  that  engine  com- 
partment, including  bulkhead,  is  in  good  condition  and 
clean;  and  that  control  linkage  in  engine  compartment 
is  in  good  condition,  and  securely  connected  and 
mounted. 

Clean.  Clean  engine  compartment  thoroughly.  Re- 
move all  dirt  and  refuse,  wipe  out  the  engine  compart- 
ment with  cloths  soaked  in  Diesel  fuel  oil,  and  dry  thor- 
oughly. Whenever  engines  are  removed,  repaint  if 
necessary. 

CLUTCH  ASSEMBLIES.  Examine  visible  portions  of 
clutch  housings  to  see  if  they  are  in  good  condition.  Be 
sure  all  nuts  and  screws  are  secure,  and  look  for  evidence 
of  oil  leaks.  When  engines  are  removed,  remove  clutch 
driven  disk  (par.  132  1>),  clean  all  clutch  parts  and  in- 
spect them  for  excessive  wear  or  damage.  If  pilot  or 
release  bearings  or  driven  disks  are  worn  or  damaged, 
they  should  be  replaced.  Other  deficiencies  must  be 
reported  for  attention  by  higher  echelon. 

ENGINE  MOUNTING.  Observe  all  accessible  mount- 
ings and  radio  bond  straps  to  see  that  they  are  in  good 
condition  and  secure. 

Tighten.  Tighten  all  mounting  bolts  and  bond  straps 
securely.  When  engines  are  removed,  tighten  all  mount- 
ing and  support  bolts  on  the  engines. 

FIRE  EXTINGUISHER  SYSTEM  (TANKS, 
VALVES,  LINES,  NOZZLES,  AND  MOUNTINGS). 
Inspect  tubes,  connections,  and  cylinders  of  fixed  fire 
extinguisher  for  good  condition,  secure  mounting,  and 
full  charge.  Full  charge  may  be  positively  determined 
only  by  weighing  (par.  230).  Examine  control  cables  of 
fixed  extinguisher  to  see  that  they  are  in  good  condition 
and,  while  cylinders  are  disconnected,  test  to  see  if  they 
are  free  to  operate  at  a  moment's  notice.  See  that  all 
tubes  and  nozzles  are  in  good  condition,  securely  mount- 
ed and  connected,  with  nozzles  properly  aimed  and  not 
eloigned. 
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Tighten.  Tighten  all  assembly  and  mounting  bolts  se- 
curely. 

TRANSFER  UNIT.  Inspect  engine  transfer  unit  hous- 
ing to  see  that  it  is  in  good  condition,  not  leaking  at  seals 
or  gasket,  and  that  all  assembly  nuts  or  screws  are  se- 
cure. If  an  oil  change  is  due,  drain  and  refill  to  proper 
level.    See  lubrication  order  (par.  34). 

ENGINE  INSTALLATION  (MOUNTINGS,  LINES 
AND  FITTINGS,  WIRING,  CONTROL  LINKAGE, 
AND  OIL  SUPPLY).  If  power  unit  was  removed  for 
repair  or  replacement,  install  at  this  time  (par.  57). 
Tighten  mountings  and  bond  straps  securely,  and  con- 
nect all  fuel  and  oil  lines  and  control  linkage  correctly. 
Make  sure  both  oil  pans  are  filled  to  proper  level.  See 
that  all  wiring  is  properly  connected  and  coolant  lines 
are  not  leaking. 

RADIATORS  (CORES,  EXPANSION  TANKS, 
MOUNTINGS,  HOSE,  ANTIFREEZE  RECORD). 

Examine  these  applicable  items  to  see  if  they  are  in  good 
condition,  correctly  assembled,  securely  mounted  or  con- 
nected and  not  leaking.  Test  thermostat  housing  drain 
valves  to  be  sure  they  operate  properly  and  are  not  bind- 
ing or  excessively  worn.  Clean  all  obstructions  from 
radiator  core  air  passages,  and  straighten  badly  bent 
cooling  fins.  See  that  coolant  is  at  proper  level  and  ex- 
amine it  for  contamination.  NOTE:  If  cleaning  of 
cooling  system  is  necessary,  proceed  only  according  to 
specific  procedures  in  paragraph  118  wfuch  covers 
proper  cleaner,  neutralizer,  and  inhibitor.  During  freez- 
ing weather,  test  value  of  antifreeze  and  record  in  space 
provided  on  back  of  Form  No.  462.  Add  antifreeze  as 
necessary  to  protect  cooling  system  against  freezing. 

OIL  COOLER  TRANSMISSION  (CORE  LINES). 
Examine  cooler  and  all  tubes,  hoses,  and  connections  to 
see  if  they  are  in  good  condition,  securely  connected  or 
mounted,  and  not  leaking.  Clean  out  all  dirt  and  trash 
from  core  air  passages,  using  compressed  air  if  available, 
and  straighten  any  badly  bent  cooling  fins. 
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DRIVE  BELTS  AND  PULLEYS  (GENERATOR). 
Inspect  the  generator  drive  belts  and  pulleys  to  see  if 
they  are  in  good  condition.  See  that  pulleys  are  proper- 
ly alined  and  secure,  and  adjust  drive  belts  to  provide 
V2-inch,  finger-pressure  deflection. 

BATTERIES  (CABLES,  HOLD-DOWNS,  CAR- 
RIER, RECORD  GRAVITY  AND  VOLTAGE).  Clean 
top  of  batteries  and  inspect  them  for  damage,  leaks, 
loose  or  corroded  bolts,  posts,  straps,  and  hold-downs. 
Test  specific  gravity  and  voltage,  and  record  on  space 
provided  on  back  of  Form  No.  462.  See  hydrometer 
correction  table  (par.  172  h  (3))  and  capacity  and 
freezing  chart  (par.  172  I)  (5)). 

Clean,  Clean  batteries  and  box,  and  repaint  box  if 
corroded.  Clean  cables,  terminals,  bolts,  and  posts,  and 
grease  lightly.  Tighten  terminals  and  hold-downs  in 
turret  carefully  to  avoid  damage  to  battery. 

Serve.  Add  clean  water  to  bring  electrolyte  Vs  inch 
above  plates. 

ACCELERATOR  (LINKAGE,  HAND  THROT- 
TLES). Inspect  accelerator  pedal,  throttle  lever  and 
all  accessible  cables,  rods,  cross  shaft,  connections,  re- 
tracting springs,  and  guides  and  brackets,  to  see  if  they 
are  in  good  condition,  correctly  assembled,  securely 
mounted  or  connected,  and  not  excessively  worn  or 
binding.  Tighten  all  loose  assembly  or  mounting  nuts 
or  screws,  and  replace  damaged  or  missing  cotter  pins. 
If  any  unsatisfactory  operating  characteristics  were 
noted  when  on  road  test  (item  9),  make  necessary  ad- 
justments according  to  paragraph  78  g. 

STARTERS  AND  INSTRUMENTS.  Start  engines, 
observing  all  starting  precautions  outlined  in  paragraph 
17.  Note  particularly  if  starters  engage  and  disengage 
properly  without  unusual  noise,  and  have  adequate 
cranking  speed.  Check  all  pertinent  instruments  to  see 
if  they  register  or  record  the  proper  function  of  the  units 
to  which  they  apply.  Set  hand  throttle  to  idle  engines 
at  800  to  1,000  revolutions  per  minute  during  warm-up. 
CAUTION:  //  oil  pressure  is  not  evident  in  Vi  minute, 
stop  engines  and  investigate. 
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LEAKS  (ENGINE  OIL,  FUEL,  AND  COOLANT). 
With  engines  running  and  oil,  fuel,  and  cooling  system 
under  pressure,  carefully  check  all  components  for  leaks. 
Trace  any  leaks  found  to  their  source,  correct  them,  or 
report  them  to  higher  authority.  Install  engine  com- 
partment floor  plates  securely,  using  new  gaskets  if  re- 
quired. 

REGULATOR  UNITS  (CONNECTIONS,  BOND 
STRAPS,  AND  FILTERS).  Inspect  main  and  aux- 
iliary generator  regulators  to  see  if  they  are  in  good  con- 
dition, and  securely  connected  and  mounted.  See  that 
accessible  radio  suppression  bond  straps  and  capacitors 
are  in  good  condition,  and  securely  connected  and 
mounted. 

ENGINE  IDLE.  After  engines  have  reached  normal 
operating  temperature  (160°  to  190°  F),  they  should 
idle  smoothly  at  400  to  450  revolutions  per  minute  with 
clutches  locked  out.  If  necessary,  make  adjustments 
and  corrections  according  to  paragraph  77  e  (2). 

THROTTLE  SYNCHRONIZATION.  Test  throttles 
and  accelerator,  and  make  necessary  adjustments  to 
synchronize  speed  of  both  engines  in  accordance  with 
instructions  in  paragraphs  78  g  and  79.  Be  sure  all 
linkage  is  free,  not  excessively  worn,  and  securely  con- 
nected and  mounted. 

FIGHTING  COMPARTMENT  (PAINT,  SEATS, 
SAFETY  STRAPS,  CRASH  PADS,  STOWAGE,  AM- 
MUNITION BOXES,  CLIPS,  AND  RACKS).  Inspect 
to  see  that  these  items  are  in  good  condition,  and  secure- 
ly assembled  and  mounted.  See  that  fighting  compart- 
ment is  clean,  that  paint  is  in  satisfactory  condition,  and 
that  adjustment  mechanisms  of  the  seats  operate  proper- 
ly and  are  adequately  lubricated.  Pay  particular  atten- 
tion to  see  that  all  dividers  and  shell  pads  are  present 
and  properly  installed  in  ammunition  boxes  and  racks, 
and  that  clips  have  sufficient  tension  to  hold  shells  se- 
curely. 

PERISCOPES  AND  TELESCOPIC  SIGHTS.  Examine 
periscope  heads  and  elbows  and  telescopic  sights  to  see 
that  they  are  in  good  condition,  clean,  and  securely  at- 
tached to  the  body.  Make  sure  that  periscopes  are  se- 
curely mounted  in  holders.    Rotate  and  tilt  holder  to 
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test  it  for  wear  or  bind.  Make  sure  locking  screws  hold 
periscope  holders  in  desired  position.  Examine  spare 
periscopes  and  heads  and  their  stowage  boxes  to  see 
that  they  are  in  good  condition,  clean,  and  secure. 
CAUTION:  Windows  must  be  cleaned  only  with  a  soft 
cloth  or  brush. 

CLUTCH  PEDAL  (FREE  TRAVEL,  LINKAGE, 
MOUNTINGS,  AND  LOCK-OUTS).  Pedal  free  travel 
is  preferably  2  inches  and  must  never  be  less  than  1  inch. 
Examine  all  linkage  rods,  cross  shafts,  connections,  and 
brackets  to  see  if  they  are  in  good  condition  and  secure. 
Inspect  connections  for  excessive  wear.  See  if  return 
spring  tension  is  sufficient  to  fully  return  pedal  to  re- 
leased position.  Test  lock-outs  to  be  sure  they  function 
properly.  Make  any  necessary  adjustments  according 
to  paragraph  130  h. 

STEERING  BRAKES  (FREE  TRAVEL,  PARKING 
LATCH,  LEVERS,  AND  LINKAGE).  Free  travel  at 
top  of  levers  should  be  4  to  5  V2  inches.  Brakes  should 
be  fully  applied  before  levers  reach  a  vertical  position. 
Inspect  levers  and  all  linkage  to  see  if  they  are  in  good 
condition  and  securely  connected,  and  that  connections 
are  free  but  not  excessively  worn.  Test  lever  locking 
mechanism  to  see  if  it  operates  properly  to  hold  levers 
in  applied  position. 

Tighten.  Tighten  all  assembly  and  mounting  nuts  or 
screws  securely. 

Adjust:  Make  necessary  adjustments  to  steering 
brake  linkage  according  to  paragraph  143  b. 

DIFFERENTIAL  AND  BREATHER.  Examine  ac- 
cessible parts  of  the  differential  case  in  driver's  compart- 
ment to  see  that  it  is  in  good  condition,  that  all  mount- 
ings and  assembly  bolts  or  cap  screws  are  secure,  and 
there  are  no  leaks.  Inspect  breather  to  see  that  it  is  in 
good  condition,  secure,  and  not  clogged. 

Clean  and  Tighten.  Remove  breather  and  clean  thor- 
oughly. Tighten  all  external  assembly  and  mounting 
bolts  and  screws  securely. 

TRANSMISSION  CONTROL.  Inspect  to  see  that 
transmission  gearshift  lever  operates  properly,  is  in  good 
condition,  correctly  assembled,  securely  connected,  and 
not  excessively  worn. 
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81 

81 

PROPELLER  SHAFT  (U-JOINTS,  ALINEMENT, 
AiNu  r  Ltj\r<i\jrL,^y ).    inspect  propeller  snatt  to  see  tnat 
it  is  in  good  condition,  that  it  is  correctly  assembled  and 
securely  mounted,  and  that  universal  joints  are  properly 
alined  and  not  excessively  worn. 

81 

Tighten.  Tighten  universal  joint  assembly  and  com- 
panion  nangc  ooixs  securely. 

85 

85 

JLAJVlr^b  (^J-»lVjirl  1  o  j  AINU  oWllL^rlr^o  (rlrLAJJ, 
TAIL,  BLACKOUT,  AND  INTERNAL).  Test  to  see 
that  switches  and  lamps  (lights)  operate  properly.  In- 
spect to  see  that  all  lights  are  in  good  condition,  secure, 
and  do  not  have  broken  lenses. 

85 

Adjust.  Adjust  headlight  beams. 

86 

86 

WIRING  (JUNCTION  AND  TERMINAL  BLOCKS 

TONS).  Inspect  accessible  above-listed  units  to  see 
that  they  are  in  good  condition,  securely  mounted  and 
connected,  and  clean.  Be  sure  all  accessible  radio  noise 
suppression  bonding  straps  are  in  good  condition,  and 
that  all  attaching  bolts  at  terminal  or  control  box  in 
turret  and  all  wiring  support  clips  are  tight. 

87 

COLLECTOR  RING  (BRUSHES,  HEADS,  CYL- 
INDER, AND  COVER).  With  24-volt  and  12-volt 
master  switch  off,  remove  collector  ring  box  (slip  ring) 
cover,  and  examine  to  see  that  above  listed  items  are  in 
good  condition  and  clean.  See  that  brushes  contact 
cylinder  evenly  under  normal  spring  tension.  See  that 
leads  are  securely  connected  and  not  chafing.  Be  sure 
cover  is  installed  securely,  and  that  bonding  strap  is  in 
good  condition  and  securely  connected. 

88 

88 

RADIO  BONDING  (SUPPRESSORS,  FILTERS, 
CONDENSER,  AND  SHIELDING).  See  that  all  ac- 
cessible units  not  covered  in  the  foregoing  specific  pro- 
cedures are  in  good  condition,  securely  mounted,  and 
connected.  Be  sure  all  additional  noise  suppression 
bond  straps  and  internal-external  toothed  washers  listed 
in  paragraph  208  are  inspected  for  loosenes  or  damage, 
and  see  that  contact  surfaces  are  clean.  NOTE:  //  ob- 
jectionable radio  noise  from  the  vehicle  has  been  re- 
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ported,  make  test  in  accordance  with  paragraph  52.  If 
cleaning  and  tightening  of  mountings  and  connections, 
and  replacement  of  defective  radio  suppression  unit  does 
not  eliminate  the  trouble,  the  radio  operator  will  report 
the  condition  to  the  designated  individual  in  authority. 

AUXILIARY  GENERATOR 

ENGINE  (CRANKCASE,  FAN  AND  HOUSING, 
CYLINDER,  SHROUD,  MOUNTINGS,  AND  EX- 
HAUST PIPE).  Inspect  to  see  that  these  items  are  in 
good  condition  and  securely  mounted.  See  that  there 
are  no  leaks  in  exhaust  line  or  around  gaskets,  and  that 
shroud  damper  operates  freely.  See  that  radio  suppres- 
sion bond  straps  are  in  good  condition,  securely  mount- 
ed, and  connected. 

SPARK  PLUG.  Remove  and  inspect  spark  plugs  for 
broken  insulators  or  burned  electrodes;  gap  must  be 
0.025  inch.  Replace  unserviceable  plug,  using  new 
gasket. 

MAGNETO  (POINTS,  WIRING,  AND  SHIELD). 

Inspect  to  see  that  these  items  are  in  good  condition,  cor- 
rectly assembled,  and  securely  mounted.  Make  sure 
the  interior  of  magneto  and  rotor  arm  are  in  good  condi- 
tion and  clean,  and  that  breaker  points  are  clean  and 
not  uneven  or  pitted.  See  that  radio  noise  capacitors 
are  in  good  condition,  securely  mounted,  and  connected. 

Adjust.  Breaker  points  must  be  properly  alined  and 
the  gap  adjusted  to  0.020  inch  with  points  fully  opened. 

CARBURETOR  AIR  CLEANER.  Inspect  to  see  that 
air  filter  is  in  good  condition,  securely  mounted,  and  not 
leaking. 

Clean.  Remove  air  filter,  clean  in  Diesel  fuel  oil,  and 
dry  thoroughly.  Dip  filter  in  engine  oil,  drain,  and  in- 
stall. 

FUEL  (FILTER,  LINE,  TANK  AND  CAP).  Examine 
to  see  that  these  items  are  in  good  condition,  secure,  and 
not  leaking.  Close  fuel  tank  shut-off  valve,  and  clean 
fuel  filter  sediment  bowl  and  screen;  reinstall,  using  new 
gasket  if  necessary.  Open  fuel  supply  valve  and  check 
for  leaks. 
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GENERATOR  (COMMUTATOR,  BRUSHES,  CON- 
TROL BOX,  AND  WIRING).  Remove  brush  head 
cover  plate,  and  examine  commutator  to  see  that  it  is  in 
good  condition,  clean,  and  not  excessively  worn.  See 
that  brushes  are  clean,  free  in  their  holders,  properly 
spring-loaded,  and  not  excessively  worn,  and  that  radio 
noise  suppression  condensers  on  brush  holding  plate  are 
in  good  condition  and  securely  connected.  Inspect  con- 
trol box  and  buttons,  and  ammeter  and  wiring  to  see  that 
they  are  in  good  condition,  correctly  assembled,  and 
connected  and  secure. 

'•'Clean.  At  each  third  monthly  service,  clean  com- 
mutator by  placing  a  strip  of  2/0  flint  paper  (not  emery) 
over  a  block  of  wood  of  correct  size;  with  engine  running, 
press  flint  paper  against  commutator  until  it  is  clean. 
Blow  out  dust  with  compressed  air. 

OPERATION  (ENGINE,  GENERATOR, 
AMMETER,  AND  LEAKS).  Start  engine,  observing 
whether  it  starts  easily  and  runs  at  normal  speed.  Listen 
for  any  unusual  noise.  See  that  generator  output  is  50 
amperes  with  electrical  units  operating.  Examine  fuel 
system  for  leaks. 

ARMAMENT 

GUN  90-MM  (MOUNT,  TRAVERSING  AND  ELE- 
VATING MECHANISM,  AND  FIRING  CON- 
TROLS). Inspect  to  see  that  these  items  are  in  good 
condition,  clean,  well  lubricated,  correctly  and  securely 
assembled,  and  not  excessively  worn.  Check  to  see  that 
manual  and  hydraulic  traversing  controls  are  in  good 
condition  and  secure,  paying  particular  attention  to  wir- 
ing, switches,  and  connections.  Make  sure  gun  is  not 
loaded.  Operate  each  firing  control,  both  manual  and 
electric,  to  see  that  they  function  properly.  Operate  hand 
elevating  controls  through  entire  range  to  see  that  they 
function  properly.  Traverse  turret  by  hand  to  see  that 
it  is  not  binding,  and  that  turret  can  be  turned  through 
its  entire  360-degree  range.  See  whether  the  brake  is 
effective  when  hand  control  brake  latch  is  released.  In- 
spect power  traversing  system,  including  motor,  pump, 
reservoir,  wiring,  and  operating  controls  to  see  that  they 
are  in  good  condition,  correctly  assembled,  secure,  oper- 
ate properly,  and  are  not  excessively  worn.  Examine 
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hydraulic  system  for  leaks  and  for  proper  level  of  oil. 
Add  oil,  if  required,  according  to  instructions  in  lubrica- 
tion order  (par.  34).  Make  an  operating  check  of  trav- 
ersing  sysiern  oy  closing  moior  swiicn,  placing  ciutcn 
lever  in  power  operating  position,  and  turning  pistol-grip 
operating  control  to  right,  left,  and  neutral  positions  to 
see  if  traversing  mechanism  responds  properly  without 
any  overrun. 

126 

Tighten.  Tighten  gun  mount  assembly  and  mounting 
nuts  or  screws  securely. 

127 

127 

RECOIL  CONTROL.  Check  recoil  cylinders  to  see 
that  they  are  in  good  condition  and  not  leaking.  NOTE: 
Recoil  operating  tests  must  be  made  only  under  firing 
condition. 

127 

Tighten.  Tighten  all  mounting  and  assembly  nuts 
and  screws  securely. 

128 

128 

CAL.  .50  ANTIAIRCRAFT  GUN  (MOUNT).  Inspect 
gun  and  mount  to  see  if  they  are  in  good  condition,  cor- 
rectly assembled,  clean,  and  secure.  Make  sure  the  rest 
holds  barrel  securely  in  traveling  position. 

128 

Tighten.  Tighten  all  assembly  and  mounting  bolts  se- 
curely. 

129 

129 

SPARE  GUN  BARRELS  AND  PARTS.  See  that  all 
items  listed  in  paragraph  9  are  present,  in  good  condi- 
tion, and  properly  stowed. 

TOOLS  AND  EQUIPMENT 

130 

130 

TOOLS  (VEHICLE  AND  PIONEER).  Check  stand- 
ard vehicle  tools  and  pioneer  tools  against  stowage  lists 
(sec.  Ill)  to  see  that  all  items  are  present,  in  good  con- 
dition, and  properly  stowed  or  mounted.  Any  tools 
mounted  on  outside  of  vehicle  which  have  bright  or  pol- 

to  prevent  glare  or  reflections.  Tools  with  cutting  edges 
should  be  sharp  and  edges  protected. 

131 

131 

EQUIPMENT.  Check  special  equipment  items  against 
vehicle  stowage  lists  (par.  8)  to  see  if  items  are  present, 
in  serviceable  condition,  and  properly  stowed  or 
mounted. 
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132 

132 

SPARE  TRACK  BLOCKS.  Inspect  to  see  if  these 
items  are  all  present,  in  good  condition,  and  properly 
stowed  or  mounted. 

133 

133 

SPARE  OIL  SUPPLY  (RECOIL,  HYDRAULIC, 
AND  ENGINE).  Check  to  see  that  supply  of  listed 
spare  oil  is  present  and  properly  stowed.  This  supply 
should  be  maintained  at  all  times. 

134 

134 

DECONTAMINATOR.  Examine  to  see  that  decon- 
taminator  is  in  good  condition,  secure,  and  fully 
charged.    Make  latter  check  by  removing  filter  plug. 

135 

135 

FIRE  EXTINGUISHERS  (PORTABLE).  Inspect  to 
see  that  extinguishers  are  fully  charged,  in  good  condi- 
tion, and  securely  mounted,  and  that  seal  on  valve  head 
is  intact.  Replace  with  a  fully  charged  extinguisher 
if  weight  is  not  up  to  specifications  (par.  231  b). 

136 

136 

PUBLICATIONS  AND  FORM  NO.  26.  Check  to  see 
whether  vehicle  manuals,  lubrication  order,  accident 
report  Form  No.  26  and  MWO  Major  Unit  Assembly 
Replacement  Record  (  W.D.,  A.G.O.  Form  No.  478),  are 
present,  legible,  and  properly  stowed. 

137 

137 

VEHICLE  LUBRICATION.  If  due,  lubricate  in  ac- 
cordance with  lubrication  order  (par.  34)  and  current 
lubrication  directives,  using  only  clean  lubricant  and 
omitting  items  that  have  had  special  lubrication  during 
this  service.  Replace  damaged  or  missing  fittings, 
vents,  flexible  lines,  or  plugs. 

138 

138 

MODIFICATION  WORK  ORDERS  COMPLETED. 
Inspect  vehicle  to  determine  that  all  Modification  Work 
Orders  have  been  completed  and  entered  on  W.D., 
A.G.O.  Form  No.  478.  Enter  any  replacement  of  Major 
Unit  Assembly  made  at  time  of  this  service. 

139 

139 

FINAL  ROAD  TEST.  Make  a  final  road  test,  recheck- 
ing  items  2  to  15  inclusive.  Before  driving  vehicle, 
make  sure  turret  is  locked,  shift  lever  in  manual  posi- 
tion, and  gun  secured  in  turret  traveling  lock  and  gun 
barrel  traveling  lock.  Recheck  transmission  and  differ- 
ential to  see  that  lubricant  is  at  correct  level,  and  that 
there  are  no  leaks.  Confine  this  road  test  to  minimum 
distance  necessary  to  make  satisfactory  observations. 
While  testing  vehicle,  operate  it  in  a  normal  manner. 
NOTE:  Correct  any  deficiencies  found  during  final  road 
test. 
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TROUBLE  SHOOTING 


43.  INTRODUCTION. 


a.  General.  This  section  contains  trouble  shooting  information 
and  tests  for  the  entire  vehicle.  Its  use  will  help  determine  the 
causes  of  some  of  the  troubles  which  may  develop  in  the  vehicle. 
Under  each  unit  or  system  are  listed  symptoms  of  the  most  prevalent 
troubles.  Where  a  symptom  may  be  caused  by  more  than  one  condi- 
tion, simple  tests  are  given  which  will  locate  the  trouble  or  eliminate 
certain  units  and/or  systems  from  further  consideration. 

b.  Electrical  Wiring.  Identification  of  wires  in  the  electrical  cir- 
cuits is  done  by  wire  numbers  which  are  attached  to  each  wire.  A 
further  description  of  the  electrical  wiring  is  contained  in  section 
XXXIV. 

44.    POWER  UNIT. 

a.     Neither  Engine  Will  Crank. 

(1)  Check  24-volt  Master  Switch.  Be  sure  24-volt  master 
switch  is  on.  Turn  on  instrument  panel  lights  to  make  sure  master 
switch  is  on  and  current  is  being  received  at  the  instrument  panel. 

(2)  Trouble  Shoot  Starter  System.    See  paragraph  51a. 

h.     First  Engine  Cranks  hut  Second  Engine  Will  Not. 

( 1 )  Trouble  Shoot  Starter  System.    See  paragraph  51a. 

(2)  Examine  Flywheel  Ring  Gear  and  Starter  Drive.  First 
make  sure  starter  trouble  is  not  electrical.  If  starter  turns  noisily 
but  engine  does  not  crank,  the  flywheel  ring  gear  is  probably  stripped 
and  the  flywheel  must  be  replaced.  Lock  out  engine.  Remove  starter 
(par.  170  h)  and  examine  starter  drive.  Turn  flywheel  with  bar  and, 
through  starter  opening,  examine  flywheel  ring  gear.  If  gear  is 
stripped  or  there  are  broken  teeth,  notify  higher  authority. 

(3)  Check  for  Hydrostatic  Lock  or  Mechanical  Seizure. 
If  starter  system,  starter  drive,  or  flywheel  ring  gear  are  not  at  fault 
and  engine  cannot  be  cranked,  engine  may  be  seized  or  locked 
mechanically,  or  may  have  a  fluid  block  (hydrostatic  lock).  A  hydro- 
static lock  is  caused  by  water  or  Diesel  fuel  oil  leaking  into  a  cylinder 
or  cylinders  (or  by  submersion)  in  sufficient  quantity  to  block  the 
upward  travel  of  piston  or  pistons  on  compression  stroke.  To  deter- 
mine if  engine  has  a  hydrostatic  lock,  remove  all  six  injectors.  Place 
them  in  order  of  removal  so  each  injector  can  be  reinstalled  in  its 
original  cylinder.  Place  transmission  in  neutral  and  station  per- 
sonnel to  observe  injector  openings  in  cylinder  head.  Wedge  a  bar 
in  the  rear  universal  joint  and  turn  engine  in  direction  of  rotation. 
As  engine  is  turned,  observe  if  water  or  Diesel  fuel  oil  is  ejected 
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from  one  or  more  injector  openings.  If  water  is  ejected  from  a 
cylinder,  cause  may  be  due  to  a  leaky  cylinder  head  gasket,  leaky  in- 
jector hole  tube,  or  to  a  cracked  cylinder  head.  Remove  cylinder  head 
for  further  inspection.  If  Diesel  fuel  is  ejected  from  a  cylinder, 
replace  the  faulty  injector  with  a  new  one,  install  remaining  injectors, 
and  crank  engine.  NOTE:  It  is  not  likely  that  a  leaky  injector  would 
cause  a  Huid  block  unless  the  engine  has  not  been  operated  ior  a 
long  period  and  the  ^uel  tank  selector  valve  has  not  been  closed. 
Drain  engine  lubricating  oil,  clean  oil  strainer,  and  refill  lubricating 
oil  system  before  operating  engine,  as  water  or  Diesel  fuel  oil  may 
have  leaked  into  the  crankcase.  If  engine  cannot  be  turned,  it  is 
seized  or  locked  mechanically. 

c.  Engine  Cranks  hut  Fails  to  Start  (Temperature  Above 
32°  F). 

(1)  Check  Fuel  Tank  Selector  Valve.  Check  fuel  tank 
selector  valve  to  be  sure  control  lever  indicates  right-  or  left-hand 
tanks. 

(2)  Check  Fuel  Level.  Check  both  fuel  tanks  by  means  of 
gage  on  instrument  panel  and  manually  with  dip  stick  to  see  that 
there  is  fuel  in  one  or  both  sets  of  fuel  tanks. 

(3)  Observe  Cranking  Speed.  Engine  cranking  speed  can  be 
determined  by  sound  of  engine  or  by  watching  fan.  If  cranking 
speed  is  too  slow,  engine  will  not  develop  sufficient  compression  to 
ignite  the  Diesel  fuel  oil.  Slow  cranking  speed  may  be  due  to  a 
defective  starter  system  (par.  51a).  Another  cause  of  low  cranking 
speed  is  that  engine  crank  case  contains  a  heavier  grade  of  lubricating 
oil  than  recommended  for  prevailing  temperature.  Remove  a  sample 
of  lubricating  oil  from  engine  and  compare  with  recommended  grade. 
If  sample  is  heavier  than  recommended  grade,  drain  engine  lubricat- 
ing system  and  replace  with  correct  grade  of  lubricating  oil. 

(4)  Check  Injectors  for  Fuel  Supply.    See  paragraph  46. 

(5)  Examine  Exhaust  Outlet  for  Blocked  Passage.  In- 
spect outlet  and  clean  if  necessary. 

(6)  Check  Fuel  System  for  Water.    See  paragraph  46. 

(7)  Check  for  Inoperative  Blower.  If  blower  does  not  turn, 
engine  will  not  start.  If  engine  is  operating  and  blower  stops,  engine 
will  stop.  To  determine  if  blower  is  operating  correctly,  remove  the 
three  air  cleaners.  Cover  two  air  intake  openings.  Crank  dead 
engine  with  running  engine.  Place  a  small,  light  board  or  piece  of 
sheet  metal  over  third  opening  to  determine  if  there  is  suction.  If 
suction  is  weak  or  cannot  be  felt,  blower  is  not  operating  correctly 
and  must  be  replaced.    Notify  higher  authority. 
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d.    Engine  Cranks  but  Fails  to  Start  (Temperature  Below 


( 1 )  Examine  Fuel  Tank  Selector  Valve.  See  subparagraph 
c  (1)  above. 

(2)  Check  Fuel  Level.    See  subparagraph  c  (2)  above. 

(3)  Observe  Cranking  Speed.   See  subparagraph  c  (3)  above. 

(4)  Check  Injectors  for  Fuel  Supply.    See  paragraph  46. 

(5)  Examine  Exhaust  Outlet.  Inspect  outlet  and  clean  if 
necessary. 

(6)  Check  for  Water  in  Fuel  System.    See  paragraph  46. 

(7)  Check  for  Inoperative  Blower.  See  subparagraph  c  (7) 
above. 

(8)  Failure  to  Operate  Air  Heater.  Repeat  cranking  opera- 
tions, using  air  heaters  as  instructed  on  plate  or  instrument  panel. 

(9)  Check  Air  Heater  Operation.  Read  this  entire  para- 
graph before  proceeding  with  diagnosis  of  trouble.  In  extremely 
cold  weather,  make  all  inspections  and  tests  before  again  cranking 
engine  to  conserve  battery  charge.  Make  sure  fuel  tank  selector 
valve  is  open.  Be  sure  air  heater  fuel  shut-off  valve  is  open.  Operate 
air  heater  pump  handle.  If  handle  operates  with  normal  effort  which 
increases  slightly  as  weather  gets  colder,  the  fuel  system  is  not  at 
fault.  Check  the  electrical  system  (par.  51  e).  If  air  heater  pump 
can  be  pushed  in  with  practically  no  effort,  it  indicates  a  leaky  gasket, 
air  leak  in  supply  line,  or  a  defective  pump.  Replace  pump  if  defec- 
tive (par.  73  b).  If  pump  handle  cannot  be  pushed  in  after  being 
pulled  out,  air  heater  nozzles  are  clogged  and  must  be  cleaned. 
Check  fuel  flow  by  disconnecting  both  pump  outlets,  opening  fuel 
shut-off  valve,  and  operating  both  pumps. 

e.    Engine  Runs  Unevenly,  Misses,  or  Vibrates. 

(1)  Engine  Temperature  Too  Low.  If  engine  temperature 
is  below  50°  F,  engine  may  run  unevenly,  detonate,  and  have  a  smoky 
exhaust.  If  condition  continues  or  develops  during  operation,  ther- 
mostats are  not  operating  and  must  be  replaced  (par.  124  b  and  d). 

(  2  )  Check  Grade  of  Diesel  Fuel  Oil  in  Tanks.  Secure  sam- 
ple of  fuel  in  vehicle  and  compare  with  correct  grade.  If  incorrect 
fuel  is  found,  drain  fuel  tanks  and  refill  with  correct  grade.  Incorrect 
grade  of  fuel  will  cause  plugged  cylinder  liner  parts  and  smoky 
exhaust. 

(3)  Test  for  Sufficient  Supply  of  Fuel  to  Injectors.  See 
paragraph  46. 

(4)  Check  for  Air  or  Water  in  Fuel  System.  See  para- 
graph 46. 
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(5)  Test  Injector  Operation.  Faulty  injectors,  incorrectly 
timed  injectors,  or  improperly  adjusted  rack  control  levers  will  cause 
an  engine  to  run  unevenly,  miss,  and  vibrate.  Test  fuel  injectors 
(par.  74  h)  and  replace  if  necessary  (par.  74  <l  and  f).  If  the  injec- 
tors are  not  the  cause  of  the  trouble,  check  injector  timing  (par.  74  c). 
Adjust  injector  rack  control  levers  (par.  74  g  (1)).  Drain  the  water 
from  engine  bullet  compartment  by  raising  the  splash  guard. 

(6)  Check  for  Oil  in  Air  Intake  System.  Oil  in  the  air 
intake  system,  indicated  by  excessive  exhaust  smoke,  will  cause 
uneven  running  and  detonation.  Such  a  condition  can  cause  over- 
speeding  and  may  also  make  it  impossible  to  stop  the  engine  with 
the  throttle.  Oil  enters  the  combustion  chambers  through  the  air 
intake  system  because  oil  level  in  air  cleaners  is  too  high,  causing 
a  "pull-over";  clogged  air  box  drains  cause  an  accumulation  of  lubri- 
cating oil  and/or  Diesel  fuel  oil  in  the  air  box;  leaky  blower  rotor 
shaft  seals  or  leaky  blower  housing  to  cylinder  block  gasket  permit 
oil  to  leak  into  air  box.  After  the  vehicle  has  been  washed  or  ex- 
posed to  a  heavy  rain,  water  will  accumulate  on  the  engine  splash 
guard.  Water  may  be  drawn  into  air  cleaners  which  will  raise  the 
oil  level  in  air  cleaners,  and  incoming  air  will  force  oil  into  engine, 
causing  damage.  Raise  splash  guard  and  drain  accumulated  water. 
First,  make  sure  oil  in  air  cleaners  is  not  above  correct  level  mark. 
Second,  inspect  and  clean  out  air  box  drains  if  necessary  (pars.  84  l> 
and  c).  If  drains  are  open  and  oil  continues  to  leak  into  air  box, 
notify  higher  authority. 

(7)  Check  Adjustment  and  Operation  of  Governor.  Incor- 
rect adjustment  or  faulty  operation  of  the  governor  will  cause  engine 
to  run  unevenly,  vibrate,  stall,  or  overspeed.  Such  condition  or 
conditions  may  also  make  it  impossible  to  stop  engine  with  the 
throttle.  An  incorrectly  adjusted  governor  can  also  cause  loss  of 
power.    If  a  faulty  governor  is  indicated,  notify  higher  authority. 

(8)  Make  Engine  Compression  Test.  Low  engine  compres- 
sion will  cause  engine  to  misfire,  run  unevenly,  vibrate;  a  smoky 
exhaust,  and  loss  of  power.  Reasons  for  low  compression  are:  Incor- 
rect valve  adjustment,  sticking  or  leaking  valves,  broken  valve  spring, 
leaky  cylinder  head  gasket,  scored  piston  or  liner,  or  worn  engine. 
Check  all  valve  adjustments  (par.  61),  and  examme  for  broken 
valve  springs  and  sticking  valves.  Notify  higher  authority  if  a  broken 
valve  spring  is  found.  Warm  up  engine,  and  run  it  slow  and  then 
fast.  Observe  ends  of  valve  stems.  If  upward  stroke  of  valve  stem 
is  not  in  unison  with  rocker  arm,  a  space  will  appear  between  stem 
and  arm.  Should  valve  appear  to  be  sticking,  which  can  be  caused 
by  a  gummy,  carboned,  or  corroded  stem,  or  a  weak  spring,  notify 
higher  authority.  To  test  for  leaky  valve  seats,  leaky  cylinder  head 
gasket,  scored  pistons  or  liners,  make  a  compression  test  (par.  62). 
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If  compression  is  low  in  any  cylinder,  remove  cylinder  head  for  in- 
spection. If  gasket  is  damaged,  replace  it  with  a  new  one  (par.  63). 
If  gasket  is  not  damaged  and  therefore  is  not  the  cause  of  low  com- 
pression, and  no  pistons  or  liners  are  scored,  low  compression  is 
caused  by  leaky  valve  seats  or  worn  engine.    Notify  higher  authority. 

(9)  Examine  Vibration  Damper.  Engine  vibration  or  unusual 
engine  noise  may  be  caused  by  the  vibration  damper  being  loose  on 
the  crankshaft  or  the  damper  being  defective.  Visually  inspect 
damper.  If  either  of  the  center  weight  sections  is  loose,  notify  higher 
authority  immediately.  Do  not  run  engine.  If  damper  appears  to 
be  in  good  condition,  try  turning  damper  on  crankshaft  by  hand. 
If  it  can  be  turned  or  moved  even  a  fraction  of  an  inch,  it  is  loose 
on  the  crankshaft.  Notify  higher  authority  immediately.  Do  not 
run  engine. 

(10)  Check  Operation  of  Injector  Control  Mechanism. 
Binding  injector  control  mechanism  can  be  the  cause  of  frequent 
stalling,  overspeeding,  inability  to  stop  engine  with  throttle,  and/or 
loss  of  power.  To  inspect  for  binding:  Remove  rocker  arm  cover. 
Set  throttle  in  "NO  FUEL"  position.  Rotate  injector  control  tube 
by  hand  to  "FULL  FUEL"  position  and  release.  If  control  tube  does 
not  return  freely  to  "NO  FUEL"  position,  the  binding  may  be  in 
the  injector  control  tube  link,  the  control  tube,  or  the  injector  racks. 
Disconnect  control  tube  link  at  control  tube  lever  to  determine  if  a 
bent  link  causes  binding.  If  binding  still  exists,  first  see  if  any 
control  levers  are  binding  against  injector  racks  and  correct.  If 
there  is  sufficient  clearance  between  levers  and  injector  racks,  remove 
control  tube  (par.  75  h)  and  see  if  any  of  the  injector  racks  bind. 
If  so,  replace  injector  (par.  74  <l).  If  injector  racks  work  freely, 
examine  bearings  in  injector  control  tube  brackets.  Wipe  mounting 
faces  of  brackets  and  cylinder  head  clean.  Install  tube  and  brackets. 
Rotate  injector  control  tube  as  brackets  are  being  tightened  to  make 
certain  that  tube  turns  freely. 

f.     Engine  Stalls  Frequently. 

( 1 )  Engine  Temperature  Too  Low.  See  subparagraph  e  (  1 ) 
above. 

(2)  Check  Fuel  Supply  to  Injectors.    See  paragraph  46. 

(3)  Check  for  Air  or  Water  in  Fuel  System.  See  para- 
graph 46. 

(4)  Test  Operation  of  Injector  Control  Mechanism.  See 
subparagraph  e  (10)  above. 

(5)  Check  Idling  Speed.  Incorrect  adjustment  or  faulty  opera- 
tion of  the  governor  can  cause  the  engine  to  run  unevenly,  vibrate, 
stall,  or  overspeed.    It  can  also  make  it  impossible  to  stop  the  engine 
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with  the  throttle.  An  incorrectly  adjusted  governor  can  also  cause 
loss  of  power.    Adjust  idling  speed  of  governor  (par.  77  e). 

g.  Smoky  Exhaust. 

(1)  Engine  Temperature  Too  Low.  See  paragraph  e  (1) 
above. 

(2)  Check  for  Restricted  Air  Intake.  Restricted  air  supply 
will  cause  smoky  exhaust  and  also  loss  of  power.  Remove  and 
thoroughly  clean  air  cleaners  and  elements  (pars.  81b  (2)  and  c). 
If  this  does  not  correct  trouble,  remove  air  intake  housing  and 
clean  screen  (par.  82  b). 

(3)  See  that  Tanks  Contain  Correct  Grade  of  Diesel  Fuel 
Oil.    See  subparagraph  e  (2)  above. 

(4)  Test  Injector  Timing  and  Operation.  Incorrectly  posi- 
tioned injector  racks,  incorrectly  timed  injectors,  or  faulty  injectors 
are  causes  of  smoky  exhaust,  detonation,  and  loss  of  power.  Make 
sure  injector  racks  are  correctly  positioned  (par.  74  g).  Check  injector 
timing  (par.  74  c).    Test  injectors  (par.  74  b). 

(5)  Make  Sure  Oil  Is  Not  Entering  Intake.  See  subpara- 
graph e  (6)  above. 

(6)  Check  Engine  Compression.  See  subparagraph  e  (8) 
above. 

h.  Engine  Overspeeds.  Refer  to  subparagraph  e  (6),  (7),  and 
(10)  above. 

i.  Engine  Overheats. 

(1)  Insufficient  Coolant.  Loss  of  water  may  be  due  to  a 
defective  filler  cap  or  leaks  in  the  cooling  system.  Inspect  pressure 
relief  cap,  and  be  sure  relief  valve  is  clear  and  operating  properly. 
If  necessary,  replace  cap  gasket  and  gasket  under  strainer  flange. 
Inspect  all  cooling  system  connections  for  leaks  and  tighten  connec- 
tions where  necessary.  If  an  internal  leak  is  suspected,  secure  sam- 
ple of  lubricating  oil  and  examine  for  presence  of  water.  If  water 
is  found,  remove  cylinder  head  (par.  63  a)  for  further  examination. 
If  no  evidence  of  a  leak  is  found  in  cylinder  head,  remove  and 
examine  engine  oil  cooler   (par.  98  b). 

(2)  Make  Sure  Coolant  Circulation  Is  Sufficient.  Over- 
heating from  insufficient  circulation  can  be  caused  by  defective  ther- 
mostats or  water  pump,  or  clogged  radiators,  tubes,  or  hoses.  First, 
remove  and  test  thermostats  (par.  124  b).  Second,  clean  and  flush 
radiators  (par.  118  c  and  e)  and  inspect  all  tubes  and  hoses.  Third, 
remove  and  inspect  water  pump  (par.  121  b). 

(3)  Check  Circulation  of  Air.  Restricted  flow  of  air  through 
the  radiators  can  cause  the  overheating  of  one  or  both  engines. 
Causes  can  be  clogged  air  passages  in  radiators,  bent  exhaust  deflec- 
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tor  which  restricts  air  flow,  inoperative  or  incorrectly  assembled  fan 
or  fans.  Examine  and  clean  radiator  cores.  Straighten  exhaust 
deflector  if  bent.  Examine  fans  to  see  if  they  are  installed  correctly. 
Run  engine  and  observe  operation  of  fans.  If  either  fan  does  not 
turn,  notify  higher  authority.  Direction  of  fan  rotation  is  marked 
on  top  of  balance  weight  covers  and  on  radiator  sides  of ^  fans. 

(4)  Test  Water  Temperature  Gage.  An  incorrectly  operat- 
ing water  temperature  gage  will  give  a  false  reading  of  the  tempera- 
ture of  the  engine  coolant.  With  engines  operating,  compare  read- 
ings of  both  temperature  gages.  Difference  in  readings  mast  not 
exceed  20°  F.  If  a  gage  is  suspected  of  being  faulty,  remove  the 
instrument  panel  (par.  186  h),  disconnect  the  old  gage,  and  tem- 
porarily attach  a  new  gage.  Operate  engines  and  compare  gage 
readings  of  both  engines.  If  readings  are  within  20°  F,  install  tem- 
porarily attached  gage  in  panel  and  install  instrument  panel  (par. 


j.    Engine  Cannot  Be  Stopped  With  Throttle. 

( 1 )  Look  For  Broken  or  Disconnected  Fuel  Control  Link- 
age.  Inspect  linkage  for  any  disconnected  or  broken  links,  and 
connect  or  replace. 

(2)  Check  Throttle  Linkage  Adjustment.  Failure  of  the 
engine  to  stop  when  throttle  is  moved  into  "NO  FUEL"  position  may 
be  due  to  incorrect  throttle  linkage  adjustment.  First  make  sure  gov- 
ernor control  lever  is  correctly  positioned,  parallel  to  ends  of  housing 
when  cam  lever  is  in  idling  notch.  Observe  travel  of  cam  lever  when 
throttle  is  moved  into  "NO  FUEL"  position.  If  cam  lever  does  not 
contact  end  of  slot,  then  throttle  linkage  must  be  adjusted  according 
to  procedure  in  paragraph  78.  If  this  does  not  correct  the  throttle, 
adjust  the  governor  in  accordance  with  procedure  in  paragraph  77  e. 

(3)  Check  for  Oil  in  Air  Intake  System.  See  subparagraph 
e  (6)  above. 

(4)  See  that  Injector  Control  Mechanism  Operates  Free- 
ly.  See  subparagraph  e  (10)  above. 

(5)  Test  Injector  Operation.   See  subparagraph  e  (5)  above. 

(6)  Check  Governor  Adjustment  and  Operation.  See  sub- 
paragraph e  (  7  )  above. 

k.    Engine  Idles  Unevenly  and  Races. 

( 1 )  Check  Air  Cleaner  Oil  Level.  An  excessive  amount  of  oil 
in  an  air  cleaner  will  cause  the  engine  to  idle  unevenly  and  to  race. 
Check  air  cleaners  for  this  condition  and  correct  if  necessary. 

(2)  Reduce  Oil  Level.  If  oil  level  in  an  air  cleaner  is  found  to 
be  correct,  but  uneven  and  runaway  idling  persists  after  governor 
adjustment  has  been  checked  (subpar.  e  (7)  above),  reduce  the  air 
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cleaner  oil  level  to  V2  inch.  Install  cleaner  and  again  check  engine 
idling. 

(3)  Raise  Filter  Element.  If  the  procedure  outlined  in  step 
(2)  above  stops  the  uneven  idUng  and  racing,  this  indicates  that  the 
filtering  element  in  one  or  more  of  the  cleaners  is  positioned  too  low 
in  the  oil  reservoir,  and  should  be  raised.  Refer  to  paragraph  81  b  (3). 

45.    ENGINE  LUBRICATING  SYSTEM, 
a.    Low  Luhrication  Oil  Pressure. 

( 1 )  Low  Oil  Level.  If  low  oil  is  the  cause  of  low  oil  pressure, 
it  is  important  to  determine  if  the  low  level  is  caused  by  oil  leaks. 
Thoroughly  inspect  external  system  tubes  and  connections,  with 
engine  operating.  Also  inspect  strainer,  oil  cooler,  and  oil  pan.  In- 
spect rocker  arm  cover  gasket  for  oil  leaks.  Examine  oil  pressure 
sending  unit  and  switch  for  oil  leaks.  Examine  water  in  auxiliary 
water  tank  for  evidence  of  lubricating  oil.  If  oil  is  found,  remove  oil 
cooler  (par.  98  b),  examine  gasket,  and  test  cooler  for  leaks.  Replace 
a  defective  cooler. 

(2)  Check  for  Fuel  in  Lubricating  Oil  System.  Evidence 
of  fuel  in  the  lubricating  oil  system  can  usually  be  determined  by 
smelling  at  the  lubricating  oil  filler  tube.  The  odor  of  the  Diesel 
fuel  oil  will  be  very  noticeable.  Compare  sample  of  lubricating  oil 
taken  from  engine  with  new  engine  oil.  Examine  the  sample  for 
indications  of  thinning  by  Diesel  fuel  oil.  Thinned  oil  may  be  caused 
by  Diesel  fuel  oil  having  been  poured  into  the  engine  oil  filter  by 
mistake,  by  leaky  fuel  tubes,  or  by  leaky  connections  in  the  rocker 
arm  compartment.  Diesel  fuel  oil  can  also  enter  the  crankcase 
through  a  leaky  injector  if  the  fuel  selector  valve  is  not  closed  when 
the  engines  are  not  operated  for  a  long  period.  If  a  leaky  injector 
is  the  cause,  replace  injector  (par.  74  d).  Remove  rocker  arm  cover 
and  inspect  connections  in  rocker  arm  compartment  for  leaks  with 
engine  running.  Also  examine  tops  of  compression  nuts  on  injector 
tube  connections.  If  nuts  are  clean  and  not  covered  with  a  darkened 
deposit  of  lubricating  oil,  it  indicates  connections  are  leaking  and  must 
be  tightened.  After  leaks  have  been  corrected,  drain  and  refill  engine 
lubricating  oil  system. 

(3)  Inspect  Grade  of  Oil.  Compare  sample  of  engine  oil  with 
correct  seasonal  grade.  If  difference  is  found  to  exist,  drain  and  refill 
engine  lubricating  system  with  correct  seasonal  grade  engine  oil. 

(4)  Oil  Pressure  Gage  Incorrect.  To  determine  if  an  oil 
pressure  gage  operates  correctly,  operate  both  engines  and  note  read- 
ings. Pressure  readings  on  both  gages  should  be  within  a  few  pounds 
of  each  other.  If  one  gage  shows  a  marked  low  pressure,  remove 
instrument  panel  (par.  186  b).  Disconnect  gage  with  low  reading  and 
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temp>orarily  connect  a  new  gage.  Operate  engines  and  again  observe 
oil  pressure  readings.  If  readings  are  within  a  few  pounds  of  each 
other  or  are  the  same,  install  new  oil  pressure  gage  (par.  101  c)  and 
install  instrument  panel  (par.  186  c).  If  temporary  gage  still  shows 
a  low  reading,  it  indicates  the  trouble  is  in  the  sending  unit  which 
must  be  replaced  (par.  101  d  and  e). 

(5)  Inspect  Oil  Cooler  and  Strainer.  Low  oil  pressure  can 
also  be  caused  by  a  clogged  oil  cooler  or  strainer,  but  this  condition 
is  not  likely  if  engine  has  been  properly  serviced.  If  oil  pressure  is 
still  low  after  all  possible  causes  have  been  investigated,  remove  and 
inspect  oil  strainer  (par.  97  h),  and  oil  cooler  (par.  98  b). 

(6)  Check  for  Defective  Oil  Pump  or  Valves.  Further 
causes  of  low  oil  pressure  or  no  pressure  can  be  due  to  a  faulty  oil 
pressure  regulator  valve,  faulty  oil  pump  relief  valve,  leaky  gaskets  or 
oil  pressure  pump  outlet  tube,  or  a  defective  oil  pump.  If  inspection 
traces  the  cause  of  low  oil  pressure  to  any  one  of  these  units,  notify 
higher  authority. 

(7)  Excessive  Bearing  Clearance.  Worn  bearings  with  exces- 
sive bearing  clearance  will  cause  low  oil  pressure.  If  this  condition  is 
suspected,  notify  higher  authority.  Worn  bearings  will  not  be  indi- 
cated by  excessive  engine  noise. 

46.    FUEL  SUPPLY  SYSTEM, 
a.     Insufficient  Fuel  Supply. 

( 1 )  Fuel  Tank  Selector  Valve  Closed.  Turn  valve  to  "LH" 
or  "RH"  position. 

(2)  Check  Fuel  Level.  Check  level  of  fuel  in  both  fuel  tanks. 
Fill  if  necessary. 

(3)  Check  for  Leaks  in  Fuel  System.  To  inspect  fuel  supply 
system  for  air  or  fuel  leaks,  first  fill  both  sets  of  fuel  tanks.  Then  turn 
fuel  tank  selector  valve  indicator  to  "RH"  set  of  tanks.  Put  pressure 
on  right-hand  fuel  tanks  for  5  minutes  or  longer,  using  a  reduced  com- 
pressed air  supply  not  exceeding  10  pounds.  While  system  is  under 
pressure,  examine  all  fuel  tubes,  connections,  and  fuel  tanks  for  leaks. 
Replace  parts,  or  tighten  connections  to  stop  leaks.  Repeat  pro- 
cedure on  left-hand  tanks. 

(4)  Test  Fuel  Gage  Operation.  A  defective  fuel  gage  or  send- 
ing unit  will  not  indicate  an  empty  fuel  tank.  If  either  or  both  these 
units  are  suspected  of  being  defective,  first  determine  if  there  is  fuel 
in  the  fuel  tank  by  measuring  by  hand.  Remove  an  oil  level  indi- 
cator from  either  engine  and  wipe  indicator  clean.  Measure  fuel  with 
indicator.  Wipe  indicator  clean  before  reinstalling  in  engine.  If 
there  is  fuel  in  the  fuel  tank,  check  for  defective  gage  or  sending  unit 
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(5)  Check  for  Clogged  Fuel  Filters  or  Tubes.  Turn  fuel 
selector  valve  to  "RH"  or  "LH"  position  and  disconnect  fuel  tube  from 
fuel  pump  on  side  to  be  tested.  If  fuel  flows  freely  from  tube,  it 
indicates  tube  is  not  plugged.  Turn  valve  to  opposite  side  and  con- 
nect tube.  Disconnect  fuel  tube  from  engine  fuel  filter  and  fuel  pump 
on  opposite  side,  and  blow  out  with  compressed  air.  Blow  out  all 
plugged  fuel  tubes  with  compressed  air.  To  clean  engine  fuel  filter, 
turn  fuel  tank  selector  control  to  "OFF"  and  remove  filter  (par.  68  f). 
To  clean  fuel  tank  filter,  turn  fuel  selector  valve  on  opposite  fuel  tanks 
and  then  drain  fuel  tanks  from  which  filter  is  to  be  removed  (par. 
65  c).  If  any  quantity  of  sediment  is  found,  both  sets  of  fuel  tanks 
must  be  drained  and  flushed  out. 

(6)  Examine  Fuel  for  Presence  of  Water.  Drain  one-quar- 
ter of  a  cup  of  fuel  out  of  the  engine  fuel  filter  into  a  small  clean  con- 
tainer. Examine  drained  fuel  for  presence  of  water.  If  water  is 
present  in  an  appreciable  quantity,  drain  both  sets  of  fuel  tanks.  If 
only  a  small  amount  of  water  is  present,  it  is  only  necessary  to  purge 
water  from  the  fuel  tubes  and  engine  fuel  filter3. 

(7)  Inspect  Filter  Cap  Vent  Hole.  Examine  vent  hole  in 
fuel  tank  filler  cap  to  be  sure  it  is  open.  If  hole  is  plugged,  clean  out 
with  a  stiff  wire. 

b.  Diesel  Fuel  in  Lubricating  Oil.  Refer  to  paragraph  45  a  (2) 
for  diagnosis. 


a.    Clutch  Engagement  Not  Equalized. 

(1)  Check  Action  of  Clutch  Control  Linkage.  Friction  or 
binding  in  the  clutch  control  linkage  between  the  clutch  pedal  and 
the  clutch  equalizer  is  indicated  by  slowness  of  the  clutch  pedal  to 
return  to  the  "UP"  position  after  it  has  been  pushed  down.  To  deter- 
mine if  binding  is  forward  of  clutch  equalizer,  disconnect  linkage  at 
equalizer,  work  clutch  pedal  slowly  down  and  up,  and  watch  action 
of  pedal.  If  pedal  returns  slowly,  examine  linkage  for  binding.  Re- 
lieve the  bound  linkage  and  lubricate  all  friction  points.  Connect 
linkage  to  equalizer  and  test  action  of  linkage  by  operating  pedal.  If 
linkage  still  binds  but  pedal  returns  to  "UP"  position  normally,  friction 
is  in  linkage.  Observe  action  of  this  section  of  the  linkage  as  clutch 
pedal  is  worked  down. 

(2)  Check  Linkage  Adjustment.  Examine  action  of  clutch 
equalizer  to  determine  whether  linkage  is  out  of  adjustment.  The 
amount  of  clearance  between  equalizer  side  links  and  hooked  ends  of 
rear  equalizer  link  must  be  the  same  on  both  sides  when  adjustment  is 
correct  (par.  129  j). 


47.  CLUTCHES. 


Original  from 
UNIVERSITY  OF  CALIFORNIA 


TM  9-745 


47 


Trouhle  Shooting 


(3)  Inspect  Pressure  Plate  Springs  and  Disk  Facings.  If 
engagement  of  the  two  clutches  is  unequal,  there  is  no  binding  in  the 
linkage  and  it  is  correctly  adjusted,  the  cause  of  the  unequalized 
clutch  engagement  is  due  to  one  of  the  following:  First,  variation  in 
pressure  exerted  by  the  clutch  pressure  plate  springs  in  the  two 
clutches;  Second,  the  difference  in  the  friction  of  the  clutch  disk  fac- 
ings in  the  two  clutches,  probably  caused  by  oil  or  grease.  Glazed 
clutch  facings  will  also  cause  unequal  engagement  of  the  two  clutches. 
These  conditions  can  be  determined  and  corrected  only  by  the  re- 
moval (par.  131  c)  and  inspection  of  both  clutches. 

b.  Clutch  or  Clutches  Slip. 

(1)  Check  Clutch  Pedal  Free  Travel.  Lack  of  clutch  pedal 
free  travel  is  the  most  common  cause  of  slipping  clutches.  Check 
clutch  pedal  free  travel  (par.  129  j). 

(2)  Check  Action  of  Clutch  Pedal  Linkage.  See  subpara- 
graph a  ( 1 )  above. 

(3)  Inspect  Clutch  Facings  for  Grease  or  Glazing.  See 
subparagraph  a  (3)  above. 

(4)  Worn  Clutch  Driven  Disk  Facings.  If  the  vehicle  log 
book  shows  numerous  clutch  pedal  free  travel  adjustments  have  been 
made,  it  is  a  good  indication  that  clutch  driven  disk  facings  are  prob- 
ably worn  and  disk  must  be  replaced  (pars.  132  b  and  d). 

(5)  Check  for  Weak  or  Broken  Clutch  Spring.  A  weak  or 
broken  clutch  pressure  plate  spring  in  one  clutch  will  reduce  the  force 
required  to  disengage  that  clutch.  Operate  clutch  pedal  and  watch 
clutch  equalizer.  If  equalizer  cocks  to  one  side,  remove  clutch  (par. 
131  c)  and  inspect  for  weak  or  broken  clutch  spring. 

c.  Clutch  or  Clutches  Drag. 

(1)  Check  Clutch  Pedal  Free  Travel.  Too  much  or  too 
little  pedal  free  travel  will  prevent  clutch  pressure  plate  travel  to  fully 
disengage  clutches.  Check  clutch  pedal  free  travel  and  adjust  (par. 
129  j).  NOTE:  This  is  the  only  cause  for  a  dragging  clutch,  which 
can  be  determined  without  removing  and  inspecting  both  clutches. 
If  dragging  persists,  remove  clutch  or  clutches,  inspect  disk  facings 
for  fraying  or  looseness,  and  replace  disks  if  necessary  (par.  132  b 
and  d).  Look  for  broken  pressure  plate  release  springs  and  for 
warped  pressure  plate,  and  replace  if  necessary. 

d.  Inoperative  Clutch  Lock-out. 

( 1 )  Inspect  Mechanism  for  Binding.  Binding  clutch  lock-out 
mechanism  will  increase  the  effort  required  to  pull  clutch  lock-outs 
out  or  push  them  in.   Inspect  mechanism,  free  and  oil  where  necessary. 

(2)  Inspect  Control  Cables  and  Conduits.  Inspect  control 
cables  for  breaks  or  improper  adjustment  of  control  cable,  and  con- 
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nect,  replace  (pars.  130  c  and  <1)  or  adjust  (par.  130  h)  as  required. 
Tighten  loose  conduits, 

e.    Noisy  Clutch  Release  or  Pilot  Bearing. 

(1)  Inspect  Clutch  Release  and  Pilot  Bearings.  Exces- 
sively worn  or  defective  clutch  release  .  bearing  or  pilot  bearing  is 
usually  indicated  by  a  noise.  The  noise  occurs  when  the  engine  is 
operated  with  clutch  disengaged  and  when  the  bearings  turn.  Remove 
clutch  (par.  131  o),  inspect,  and  if  bearing  is  at  fault,  replace  defective 
bearing  (pars.  133  1>  and  d,  and  134  h  and  <1). 

48.  PROPELLER  SHAFT  AND  UNIVERSAL  JOINTS, 
a.    Noisy  Universal  Joints. 

(1)  Examine  Universal  Joint  Flange  Bolts.    Examine  all 
flange  bolts  for  looseness  and  tighten  as  necessary. 

(2)  Test  Universal  Joints  for  Wear.  To  test  front  universal 
joint  for  wear,  lock  out  both  clutches.  Shift  transmission  into  gear. 
Try  turning  propeller  shaft  back  and  forth  and  moving  it  up  and 
down  by  hand.  Any  movement  will  indicate  universal  joint  bearings 
or  sleeve  yoke  (slip  joint)  are  worn  sufficiently  to  require  replace- 
ment (pars.  137  b  and  138  o).  Test  rear  universal  joint  the  same 
way,  but  have  transmission  in  neutral  and  both  clutch  lock-outs  in. 

49.  POWER  TRAIN  ASSEMBLY. 

a.  Vehicle  Veers  to  Right  or  Left.  If  vehicle  veers  to  the  right 
or  left,  the  most  probable  cause  is  that  the  steering  brake  on  the  side 
toward  which  the  vehicle  veers  is  too  tight.  Loosen  brake  adjusting 
nut.  If  this  does  not  correct  the  condition,  the  veering  is  probably 
caused  by  the  track  on  that  side  being  too  tight,  or  a  defective  bear- 
ing in  the  idler  wheel  or  in  a  suspension  wheel.  Check  track  tension 
(par.  156  b),  and  inspect  idler  wheel  bearing  (par.  158)  and  bearings 
in  suspension  wheels  (par.  162). 

b.  IneflFective  Steering  or  Braking. 

( 1 )  Check  Brake  Lever  Free  Travel.  If  steering  lever  travel 
is  more  than  7  inches  before  brake  shoes  are  felt  to  contact  brake 
drums,  the  brakes  must  be  adjusted  (pars.  144  and  145). 

(2)  Inspect  and  Adjust  Linkage.  If  vehicle  does  not  respond 
properly  to  steering  lever  operation,  and  free  travel  of  lever  is  not 
over  SV2  inches,  it  is  possible  linkage  is  out  of  adjustment.  Inspect 
and  adjust  linkage  (pars.  142  b  and  144  b). 

(3)  Examine  Brake  Lining  for  Wear.    If  vehicle  does  not 
respond  properly  to  braking  action,  drain  differential  and  remove 
steering  brake  covers.    Examine  brake  linings.    If  lining  thickness  * 
is  %6  i^^ch  or  less,  replace  brake  shoes  (pars.  146  and  147). 
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(4)  Check  for  Glazed  Brake  Linings.  If  vehicle  does  not 
respond  properly  to  braking  action,  brake  linings  may  be  glazed.  In 
order  to  determine  if  this  condition  exists,  it  is  necessary  to  drain 
power  train  and  remove  brake  shoe  assembly  for  examination.  If 
brake  linings  are  found  to  be  glazed,  the  complete  brake  shoe  assembly 
must  be  replaced. 

c.  Vehicle  Lacks  Pulling  Ability.  Inspect  track  tension  and,  if 
necessary,  adjust  tracks  (par.  156  1>).  If  track  tension  is  correct, 
check  steering  brake  adjustment;  and  if  brakes  are  too  tight,  adjust 
brakes  (pars.  144  and  145). 

d.  Overheating  of  Differential  or  Transmission. 

(1)  See  If  Steering  Brakes  Are  Too  Tight.  Loosen  brake 
adjusting  nuts  to  free  brakes. 

(2)  Clean  Out  Cores  in  Transmission  Oil  Cooler.  Examine 
oil  cooler  for  clogged  passages  and  clean  out. 

(3)  Check  Oil  Level.  A  low  oil  level  will  cause  the  differential 
and/or  transmission  to  overheat  because  a  sufficient  quantity  of  oil 
is  not  supplied  to  lubricate  the  gears  and  to  cool  the  brake  drums 
and  brake  shoe  assemblies.  This  condition  can  be  caused  by  a  leak 
in  the  power  train  or  transmission  oil  cooler  system.  Examine  drain 
plugs,  housings,  gasketed  joints,  tubes,  fittings,  hoses,  and  the  trans- 
mission oil  cooler  for  evidence  of  leaks.  Tighten  connections,  and 
replace  gaskets  or  damaged  parts  as  required.  If  there  is  no  evidence 
of  leaks  and  the  transmission  oil  pump  is  suspected  as  the  cause  of 
the  trouble,  disconnect  oil  tube  at  connection  on  differential  carrier. 
Be  sure  transmission  oil  level  is  up  to  "FULL"  on  bayonet  gage.  Start 
engine  and  operate  transmission  in  neutral  at  1,000  engine  revolutions 
per  minute.  If  oil  is  forced  from  fitting,  pump  is  operative.  If  no  oil 
flows  from  fitting,  pump  is  not  operating  and  must  be  replaced.  Make 
this  test  before  testing  for  clogged  oil  tubes,  clogged  transmission,  or 
defective  oil  cooler  thermostat. 

(4)  Check  for  Clogged  Transmission  Oil  Cooler  Tubes.  If 
pump  is  operative,  disconnect  oil  cooler  outlet  hose  at  oil  cooler.  Place 
suitable  clean  container  under  oil  cooler  outlet.  Start  engine  and 
operate  transmission  in  neutral  at  1,000  engine  revolutions  per  minute 
to  drive  transmission  oil  pump.  If  oil  is  not  pumped  from  oil  cooler 
outlet,  stop  engine  and  disconnect  inlet  hose  from  oil  cooler.  If  oil 
is  not  pumped  from  inlet  hose,  the  transmission  oil  cooler  inlet  tube 
is  clogged.  Disconnect  both  inlet  and  outlet  oil  tubes  at  transmission 
and  at  oil  cooler,  and  blow  out  with  compressed  air  or  replace.  If  oil 
flows  from  inlet  hose,  it  indicates  oil  cooler  is  clogged  or  oil  cooler 
thermostat  is  defective. 

(5)  Test  Oil  Cooler  Thermostat.  If  oil  flows  to  the  oil  cooler, 
remove  and  test  the  oil  cooler  thermostat  (pars.  141  g  (2)  and  (3)  ). 
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If  thermostat  is  found  defective,  replace  it  with  a  new  one.  If  ther- 
mostat is  operative  the  oil  cooler  is  clogged  and  must  be  replaced 
(pars.  141  c  (2)  and  (3)  ). 

e.    Difficulty  in  Shifting  Gears  (All  Speeds). 

(1)    Clutch  or  Clutches  Do  Not  Release.    See  paragraph 


f .  Difficulty  Shifting  into  Second,  Third,  Fourth,  or  Fifth  Gears. 
( 1 )    Gear  Synchronizers  Not  Functioning.   If  this  condition 

exists  in  any  gear  ratio,  notify  higher  authority  immediately. 

g.  Noisy  Transmission,  Differential,  or  Final  Drive. 

(1)  Check  Oil  Level.  Follow  procedure  in  sub-paragraph  d 
(3)  above. 

(2)  Examine  for  Defective  or  Worn  Parts.  If  examination 
reveals  defective  or  worn  parts,  replace  the  part  if  the  replacement  is 
within  the  authority  of  the  second  echelon;  otherwise,  notify  higher 
authority. 

50.    TRACKS  AND  SUSPENSION  SYSTEM. 

a.  Vehicle  Veers  to  Right  or  Left. 

( 1 )  Check  Track  Tension.  Check  track  tension  on  side  toward 
which  vehicle  veers  and  adjust  tension  (par.  156  h). 

(2)  Inspect  Volute  Springs.  A  weak  or  broken  volute  spring 
will  cause  vehicle  to  veer  toward  side  on  which  faulty  spring  is  located. 
If  faulty  spring  is  in  a  front  or  rear  suspension,  it  can  also  be  the  cause 
of  a  thrown  track.  Inspect  springs  (par.  163  c)  and  replace  weak 
or  broken  spring  (pars.  163  b  and  d). 

(3)  Inspect  Bearings  in  Idlers  and  Suspension  Wheels.  If 
a  suspension  wheel  or  idler  wheel  bearing  is  too  tight  or  broken  so 
the  wheel  cannot  turn  freely,  the  drag  on  the  track  will  cause  the 
vehicle  to  veer.  Inspect  suspension  wheel  bearing  and  idler  wheel 
bearing,  and  replace  damaged  bearings  (pars.  158  or  162). 

(4)  Inspect  Idler  Wheel  Spindle.  A  bent  idler  wheel  spindle 
will  cause  the  vehicle  to  veer.  It  will  also  cause  the  track  to  run  noisily 
and  may  cause  a  thrown  track.  An  idler  wheel  scraped  on  one  side 
by  the  track  connectors  ordinarily  indicates  a  bent  spindle.  Sight 
along  outer  edge  of  idler  wheel.  If  edge  is  not  parallel  with  vehicle, 
spindle  is  bent  and  must  be  replaced  (par.  158). 

b.  Track  Runs  Roughly  or  Noisily. 

( 1 )  Examine  Track  Link.  A  dead  or  worn  track  link  will  cause 
the  track  to  run  roughly  or  noisily.  Carefully  examine  track  for  dead 
links  which  will  have  dropped  out  of  line  with  the  rest  of  the  track. 
Replace  dead  track  links  (par.  156  e).    Replace  track  blocks  whose 
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grouser  height  or  shoe  thickness  is  worn  beyond  limits  specified  in 
paragraph  155  d. 

(2)  Check  Track  Tension.  A  loose  track  will  run  roughly  and 
noisily.  Check  track  tension  and  adjust  (par.  156  h).  Also  examine 
idler  wheel  spindle  and,  if  bent,  replace  (par.  158). 

(3)  Examine  End  Connectors.  Excessively  worn  end  connec- 
tors will  cause  a  snapping  noise  whenever  power  is  applied  to  the 
tracks.  Examine  wearing  surfaces  on  end  connectors,  and  reverse 
or  replace  worn  connectors  (par.  156  c). 

(4)  Inspect  Sprocket  Teeth.  A  roughly  running  or  noisy  track 
can  also  be  caused  by  loose  or  worn  sprockets.  If  sprocket  teeth  are 
worn,  reverse  sprockets  or  replace  (par.  157).  Tighten  all  sprocket 
stud  and  hub  nuts  and  bolts.  Replace  sprockets  with  worn  holes, 
studs,  and/or  hubs  (par.  157). 

(5)  Inspect  for  Damaged  or  Worn  Suspension  Wheel  Tire. 
Inspect  tires  to  see  that  they  are  not  damaged  or  worn  beyond  track 
limits. 

c.    Thrown  Track. 

( 1 )  Check  Track  Tension.  A  loose  track  can  easily  be  thrown, 
especially  when  operating  on  rocky  or  muddy  terrain.  This  condition 
can  be  identified  by  track  running  roughly  and/or  noisily.  Check 
and  adjust  track  tension  (par.  156  h). 

(2)  Inspect  Idler  Wheel  Spindle.  See  subparagraph  a  (4) 
above. 

(3)  Inspect  Volute  Springs.  See  subparagraph  a  (2)  above. 

X 

51.    ELECTRICAL  SYSTEM  AND  INSTRUMENTS, 
a.    Faulty  Starter  System. 

(1)  24-voLT  Master  Switch  Off.  Turn  on  24-volt  master 
switch. 

(2  )  Check  Circuit  Breaker.  If  the  starter  system  circuit  breaker 
is  off  or  cut-out,  the  red  reset  button  will  project  about  inch.  Reset, 
or  turn  circuit  breaker  on,  by  pushing  reset  button  in.  If  button  snaps 
out  again  after  being  pushed  in,  it  indicates  there  is  a  shirt  circuit  in 
the  system.  CAUTION :  Do  not  hold  reset  button  in.  Serious  dam- 
age or  fire  will  result.  Locate  and  correct  cause  of  short  circuit  before 
resetting  circuit  breaker. 

(3)  Test  Batteries.  If  24-volt  master  switch  is  on,  and  no  cur- 
rent or  insufficient  current  is  being  supplied,  test  condition  of  batteries 
with  universal  battery  tester  (  17-T-5575)  for  defective  cells.  If  found, 
replace  battery.  Clean  and  tighten  all  battery  terminal  connections, 
including  ground  cables.  Tighten  battery  cable  terminal  on  24-volt 
master  switch.  Test  system  by  cranking  engines  with  starters.  If 
starters  do  not  crank  engines,  take  a  hydrometer  reading  of  each 
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battery  cell  (par.  172  b  (3)  ).  If  the  corrected  hydrometer  reading 
of  any  cell  is  less  than  1.250,  recharge  or  replace  batteries. 

(4)  Check  24-volt  Master  Switch.  Turn  on  24-volt  master 
switch  and  observe  action  of  switch  handle.  See  if  switch  handle  has 
sufficient  clearance  in  hole  in  master  switch  box.  If  lower  edge  of 
handle  touches  edge  of  hole  in  box,  thus  preventing  switch  from  seat- 
ing properly,  contacts  may  be  burned  and  switch  must  be  replaced 
(par.  173).  If  handle  has  sufficient  clearance,  disconnect  positive 
battery  cable  from  24-volt  master  switch  terminal  and  from  positive 
battery  terminal.  Connect  switch  end  of  positive  battery  cable  to 
opposite  terminal  on  switch  (terminal  with  wire  connected).  Leave 
wire  already  connected  to  terminal  in  place.  Reconnect  other  end 
of  positive  battery  cable  to  battery  terminal.  Operate  both  engine 
starters.  If  they  operate  properly,  the  24-volt  master  switch  is  defec- 
tive and  must  be  replaced  (par.  173).  NOTE:  If  a  new  switch  is  not 
immediately  available,  this  test  can  be  used  as  temporary  repair  until 
a  new  switch  can  be  installed.   Replace  switch  at  first  opportunity. 

(5)  Test  Solenoid  and  Switch.  If  neither  main  nor  auxiliary 
starter  buttons  will  operate  starter,  remove  wire  from  solenoid  switch. 
Hold  either  starter  button  in  and  touch  end  of  solenoid  wire  to  starter 
frame.  If  contact  produces  a  spark,  it  indicates  wire  is  carrying  cur- 
rent, and  that  solenoid  is  defective  and  must  be  replaced.  If  no  spark 
is  produced,  it  indicates  starter  button  or  wire  is  defective.  Install 
new  wire.  If  this  does  not  correct  the  trouble,  remove  and  install  new 
starter  switch  (pars.  167  b  and  c). 

(6)  Test  for  Short  Circuit.  A  short  circuit  can  be  caused  by 
a  wire  with  damaged  insulation,  a  disconnected  wire  making  contact 
with  metal,  or  faulty  insulation  in  the  electrical  unit  to  which  the 
circuit  supplies  current.  A  short  circuit  is  always  indicated  when  the 
red  circuit  breaker  reset  button,  which  controls  the  circuit,  is  in  the 
"OUT"  position.  In  trouble  shooting  for  a  short  circuit,  first  examine 
insulation  on  all  wires  in  the  circuit.  At  the  same  time,  look  for  dis- 
connected wire  touching  metal.  If  this  does  not  locate  the  trouble, 
test  wiring  in  circuit.  Disconnect  the  "hot"  (power  feed)  wire  from 
the  electrical  unit  and  tape  the  end.  Close  switches  or  buttons  in  the 
circuit.  Push  circuit  breaker  reset  button  in.  If  button  snaps  out, 
the  short  circuit  is  in  the  wire,  which  must  be  repaired  or  replaced. 
If  reset  button  stays  in,  short  circuit  is  in  the  electrical  unit.  Replace 
unit. 

(7)  Test  for  Open  Circuit.  An  open  circuit  can  be  caused  by 
a  broken  or  disconnected  wire,  corroded  or  loose  connections,  damaged 
circuit  breaker,  faulty  switch  or  switches,  or  trouble  within  the  elec- 
trical unit.  In  trouble  shooting  for  an  op>en  circuit,  first  test  all  instru- 
ment panel  gages  and  switches  to  see  that  current  is  being  supplied 
to  them  and  to  the  other  electrical  units.    If  there  is  no  current  to 
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panel,  examine  wiring  and  connections  on  both  battery  switches  and 
bus  bars  in  battery  box.  If  connections  are  clean  and  tight,  trouble 
is  in  the  wiring  leading  from  batteries  to  instrument  panel,  or  in  plug 
connector  at  panel.  If  there  is  current  at  the  instrument  panel  and 
none  at  the  electrical  unit,  with  circuit  breaker  and  switches  in  the 
circuit  closed,  disconnect  "hot"  (power  feed)  wire  from  electrical  unit. 
Connect  one  prod  or  terminal  of  a  test  lamp  to  "hot"  wire  and  the 
other  to  a  good  contact  on  the  vehicle.  If  test  lamp  lights,  current 
is  flowing  and  the  trouble  is  in  the  unit.  When  trouble  shooting  siren 
(horn),  auxiliary  starter  buttons,  or  low  oil  pressure  signal,  first  test 
for  current  supply  at  switch.  If  current  is  indicated,  the  trouble  is  in 
either  the  switch  or  the  wire  leading  from  the  switch  to  the  electrical 
unit.  If  no  current  is  supplied,  test  circuit  controlled  by  any  circuit 
breaker  as  follows:  Refer  to  vehicle  master  wiring  diagram  (fig.  202) 
to  locate  wires  and  terminal  box  in  the  circuit  to  be  tested.  Inspect  ter- 
minal connection  in  box.  Use  low  voltage  tester  or  test  lamp  to  see  if  wire 
is  carrying  current  to  terminal  box  connection.  If  test  indicates  cur- 
rent in  flowing,  the  trouble  is  in  the  wire  leading  from  the  terminal 
to  the  electrical  unit.  If  there  is  no  current  flowing  to  terminal  box, 
note  wire  number  and  test  wire  at  instrument  panel  plug.  See  master 
wiring  diagram  (fig.  202)  for  assistance  in  locating  female  terminal 
of  wire  in  connector  plug.  Hold  one  lead  of  test  lamp  in  good  contact 
with  female  terminal.  Ground  other  lead  of  test  lamp  against  metal 
contact  on  vehicle.  Assuming  both  contacts  are  good,  if  test  lamp 
does  not  light,  wire  is  faulty  and  must  be  replaced.  If  wire  tests 
satisfactorily,  trouble  is  in  the  circuit  breaker,  switch,  or  the  male 
section  of  the  connector  plug.  Replace  defective  unit.  By  reference 
to  wiring  diagrams,  the  same  test  can  be  made  on  all  circuits  not  con- 
trolled by  circuit  breakers. 

(8)  Test  Starter  Drive  and  Starter.  If  solenoid  operates 
the  starter  drive  shaft  lever  but  the  starter  does  not  crank  the  engine, 
the  trouble  is  in  the  starter  drive  or  starter  gear,  or  the  flywheel  ring 
gear  is  stripped.  Replace  starter  assembly  (pars.  170  b  and  c)  or  refer 
the  trouble  to  higher  authority. 

b.  Batteries  Run  Down.  Replace  the  discharged  batteries  with 
fully  charged  units.  Disconnect  the  cable  from  the  positive  terminal 
of  the  forward  battery.  Turn  the  24-  and  12-volt  master  switches  on, 
and  contact  the  battery  cable  against  the  positive  post  of  the  battery. 
If  a  flash  is  seen  from  this  test,  it  will  indicate  that  there  is  a  shorted 
or  grounded  wire  in  the  electrical  circuits,  or  that  the  cut-out  points 
in  the  generator  regulator  are  stuck  together.  Refer  to  subparagraph 
e  (2)  below  for  generator  regulator  test.  If  the  generator  regulator 
is  found  satisfactory,  it  can  be  assumed  the  wiring  is  at  fault.  Notify 
higher  authority. 

c.  Batteries  Use  Excessive  Water.    See  subparagraph  g  below. 
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d.  Ammeter  Does  Not  Show  Charge.  If  the  ammeter  fails  to 
show  a  charge,  turn  on  all  lights  and  observe  whether  a  discharge  is 
shown.  If  no  discharge  is  observed,  connect  a  new  ammeter  to  the 
leads  in  the  instrument  panel.  If  a  reading  is  obtained,  the  ammeter 
is  faulty  and  must  be  replaced  (pars.  176  h  and  c).  If  no  reading 
is  observed,  proceed  with  the  next  test  (subpar.  e  below). 

e.  Engine  Generator  Does  Not  Charge  the  Batteries. 

(1)  Test  Generator.  Remove  the  armature  and  battery  wire 
from  the  "ARM"  and  "BAT"  terminals  of  the  generator  regulator,  and 
connect  an  ammeter  between  them.  Remove  the  field  wire  from  the 
field  terminal  of  the  regulator.  Start  the  engine  and,  while  it  is  running 
at  idle  speed,  touch  the  free  end  of  the  field  wire  to  the  armature  wire. 
Increase  the  speed  of  the  engine  and  note  the  charging  rate. 
CAUTION:  Do  not  increase  the  charge  above  50  amperes.  If  the 
charging  rate  increases  as  the  engine  is  speeded  up,  the  generator  is 
operating  normally.  Reconnect  the  wires  to  the  generator  regulator. 
If  the  charging  rate  does  not  increase,  the  generator  is  at  fault  and 
must  be  replaced  (pars.  174  c  and  d). 

(2)  Test  Generator  Regulator.  Start  the  engine  and  run  it 
at  approximately  800  revolutions  per  minute.  Observe  the  ammeter 
on  the  instrument  panel.  If  no  charging  rate  is  indicated,  connect  the 
terminal  marked  "BAT"  and  the  terminal  marked  "ARM"  together 
with  a  jumper  wire  and  watch  the  ammeter.  If  a  reading  is  obtained, 
the  cut-out  unit  of  the  regulator  is  at  fault.  Replace  the  generator 
regulator  (par.  175  b  and  e).  If  no  reading  is  obtained,  connect  the 
battery  and  field  terminals  together  with  the  jumper  wire.  If  a  read- 
ing is  now  obtained,  the  generator  regulator  is  at  fault.  Replace  the 
generator  regulator  (par.  175  b  and  c). 

f.  Low-charging  Rate  When  Batteries  Are  Low.  Operate  the 
engine  at  a  speed  of  2,000  revolutions  per  minute.  If  the  charging 
rate  does  not  increase  to  maximum  (50  amperes),  the  generator  regu- 
lator is  at  fault.   Replace  the  generator  regulator  (par.  175  h  and  c). 

g.  High-charging  Rate  When  Batteries  Are  Fully  Charged. 

Operate  the  engine  at  a  speed  of  2,000  revolutions  per  minute.  If, 
after  the  generator  has  replaced  the  current  used  by  the  starter  and 
the  batteries  are  known  to  be  fully  charged,  the  ammeter  shows  a 
charge  in  excess  of  15  amperes,  it  can  be  assumed  that  the  voltage 
setting  of  the  generator  regulator  is  too  high.  Replace  the  generator 
regulator  (par.  175  b  and  c).  NOTE:  //  the  batteries  gas  freely  and 
use  water  excess/ ve/y,  this  also  is  an  indication  of  a  too  high-charging 
rate. 

h.  Auxiliary  Generator  Inoperative.  If  auxiliary  generator  will 
not  start,  check  the  ignition  by  removing  the  spark  plug  wire  from 
the  plug  and  holding  it  near  the  engine  while  cranking  the  engine.  If 
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no  Spark  is  evident,  replace  auxiliary  generator.  If  spark  is  present, 
clean  and  adjust  spark  plug  (par.  225  c),  and  attempt  starting  again. 
If  generator  will  not  start,  replace  generator  (pars.  225  e  and  f ). 

i.  Auxiliary  Generator  Does  Not  Charge  Batteries.  Perform 
the  tests  described  in  subparagraph  e  above  on  the  auxiliary  generator 
and  auxiliary  generator  regulator. 

j.    All  Electrical  Units  Inoperative. 

(1)  Preliminary  Test.  Turn  on  the  24-volt  master  switch. 
Push  all  the  circuit  breaker  reset  buttons  located  on  the  instrument 
panel  (fig.  12).  Test  the  state  of  charge  of  the  batteries.  If  the 
batteries  are  discharged,  they  must  be  recharged  or  replaced.  Clean 
and  tighten  the  battery  terminals  securely.  If  the  lamps  still  fail  to 
light,  press  the  starter  switch.  If  the  starter  fails  to  turn,  test  the 
24-volt  master  switch  (step  (2)  below).  If  the  starter  turns,  omit 
test  in  step  (2)  below  and  proceed  with  step  (3)  below. 

(2)  Test  24-volt  Master  Switch  (fig.  7).  Remove  the  cover 
from  the  24-volt  master  switch  box.  Turn  on  the  light  switch.  Use 
a  jumper  wire  and  contact  across  the  terminals  of  the  24-volt  master 
switch.    If  the  lamps  now  light,  replace  the  24-volt  master  switch. 

(3)  Test  Circuit  Breaker.  Disassemble  the  instrument  panel 
(par.  186  h).  Turn  on  the  light  switch.  Use  a  jumper  wire  and  con- 
tact across  the  terminals  on  the  circuit  breaker  marked  "LIGHTS." 
If  the  lamps  now  light  the  circuit  breaker  is  at  fault  and  must  be  re- 
placed. If  the  circuit  breaker  fails  to  stay  in  contact  (kicks  out), 
check  the  light  circuit  for  grounded  or  shorted  wires.  If  the  lamps 
still  fail  to  light,  proceed  with  step  (4)  below. 

(4)  Test  Main  Feed  Wires  to  Instrument  Panel.  Turn  on 
the  instrument  light  switch.  If  the  instrument  panel  lights  come  on, 
the  main  feed  wire  circuit  is  complete.  If  the  panel  lights  do  not 
come  on  and  the  lamps  are  known  not  to  be  burned  out  it  will  indi- 
cate that  the  current  is  not  being  delivered  to  the  instrument  panel. 

(5)  Test  Ammeter  Shunt  for  Loose  Connections.  Remove 
cover  and  baffle  from  battery  box,  and  tighten  any  connections  found 
loose  on  the  ammeter  shunt  and  terminal  bar. 

k.  Instrument  Panel  Lamps  Light,  hut  No  Other  Lamps  Will 
Light.  Remove  the  instrument  panel  and  test  the  circuit  breaker 
marked  "LIGHTS"  (subpar.  j  (3)  above).  Examine  the  wire  marked 
"50"  which  extends  from  the  circuit  breaker  marked  "LIGHTS"  to 
the  terminal  marked  "BAT"  on  the  light  switch.  If  this  wire  is  in 
good  condition  and  the  terminals  are  tight  it  may  be  assumed  that 
the  light  switch  is  at  fault  and  must  be  replaced. 

I.  Inclivdual  Lamps  Do  Not  Light.  Check  any  lamps  burned  out 
and  replace.    Check  for  loose  connections  at  lights  and  tighten  con- 
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nections.  Check  for  damaged  wires  to  the  individual  unit  giving 
trouble.   If  the  lamp  still  fails  to  light,  replace  the  light  switch. 

m.  One  or  More  Lamps  Burn  Out  Repeatedly.  Most  lamp 
failures  are  due  to  vibration  when  the  vehicle  is  operated  over  rough 
terrain.  These  failures  occur  more  frequently  in  12-  and  24-volt 
systems  than  they  do  in  a  6-volt  system,  due  to  the  smaller  lamp 
filament  used  with  higher  voltages.  Clean  and  tighten  all  connections, 
including  the  battery  cable  connections,  and  replace  all  broken  ground 
straps  (bond  straps).  If  the  generator  has  replaced  the  current  used 
in  starting  the  engine  the  batteries  are  known  to  be  fully  charged,  and 
the  ammeter  shows  a  charge  in  excess  of  15  amperes,  it  can  be  as- 
sumed that  the  voltage  setting  of  the  generator  regular  is  too  high. 
Replace  the  generator  regulator. 

n.  Short  Circuits  or  Grounded  Wires  (Circuit  Breaker  Marked 
"LIGHTS''  Kicks  Out).  Turn  the  light  switch  to  the  "BO  MK" 
position.  If  the  circuit  breaker  kicks  out,  it  indicates  that  the  shorted 
or  grounded  wire  is  in  the  blackout  marker  light  or  the  blackout  tail- 
light  wires.  Turn  the  light  switch  to  the  "HD  LTS"  position.  If  the 
circuit  breaker  kicks  out,  it  indicates  that  the  shorted  or  grounded 
wire  is  in  the  circuit  to  the  service  headlights  or  in  the  service  tail- 
light  wires.  Replace  or  repair  the  damaged  wires.  If  the  damage 
to  the  wires  is  caused  by  a  damaged  conduit,  replace  the  damaged 
section  of  the  conduit. 

o.    Horn  or  Siren  Will  Not  Sound. 

(1)  Preliminary  Steps.  Be  sure  the  horn  or  siren  circuit 
breaker  reset  button  is  pushed  in.  Turn  on  the  instrument  panel 
light  switch.  If  the  panel  lights  come  on,  it  will  indicate  that  current 
is  being  delivered  to  the  instrument  panel  and  to  the  horn  or  siren 
circuit  breaker.  Remove  the  horn  or  siren  from  its  mounting  bracket 
and  clean  the  base  free  from  paint  or  corrosion  to  establish  a  good 
ground  contact  for  the  horn  or  siren.  Install  the  horn  or  siren.  If 
the  horn  or  siren  fails  to  sound  after  establishing  a  good  ground,  pro- 
ceed with  the  next  test. 

(2)  Test  Horn  OR  Siren  Button.  Remove  the  cover  from  the 
horn  or  siren  switch  box,  and  contact  a  jumper  wire  across  the  con- 
tacts inside  the  box.  If  the  horn  or  siren  now  sounds,  the  switch 
assembly  is  at  fault  and  must  be  replaced.  If  the  horn  or  siren  does 
not  sound,  replace  the  horn  or  siren. 

p.  Air  Heater  Ignition  Trouble.  If  air  heater  coils  do  not  buzz 
when  switch  is  turned  on,  make  sure  circuit  breaker  is  not  kicked  out 
and  then  touch  a  grounded  jumper  to  the  "hot"  wire  terminal  to  see 
if  there  is  current  to  the  coils.  If  there  is  current  to  the  coils,  replace 
coils  (par.  87  h  and  c).    If  there  is  no  current,  test  circuit  (subpar.  a 
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(6)  and  (7)  above).  If  coils  buzz  but  air  heater  does  not  operate, 
see  paragraph  44  d  (9). 

q.  Incorrect  or  Inoperative  Fuel  Gage.  Turn  on  24-volt  master 
switch.  Make  sure  circuit  breaker  has  not  kicked  out.  Turn  switch 
control  lever  to  position  for  set  of  fuel  tanks  being  checked.  NOTE: 
There  is  no  off  position.  Test  batteries  as  described  in  subpara- 
graph a  (3)  above.  If  fuel  gage  still  is  inoperative,  test  24-volt 
master  switch  as  outlined  in  subparagraph  a  (4)  above.  If  the  fuel 
gage  still  does  not  register  correctly,  disconnect  tank  unit  wire  from 
terminal  in  engine  compartment  terminal  box,  which  is  located  on 
the  same  side  of  the  engine  compartment  as  the  suspected  fuel  tank 
unit.  Connect  a  new  fuel  tank  unit  to  this  terminal  and  ground  the 
other  side  of  the  unit  to  the  vehicle.  Turn  on  24-volt  master  switch 
and  position  fuel  tank  gage  control  switch  to  position  corresp>onding 
to  unit  being  tested.  Operate  float  on  temporarily  connected  fuel 
tank  unit.  If  fuel  gage  on  instrument  panel  registers  correctly,  the 
fuel  tank  gage  unit  is  faulty  and  must  be  replaced  (par.  67  b  and  c). 
If  fuel  gage  does  not  register  correctly,  trouble  is  in  wiring  or  gage. 
Trace  wiring  circuit,  and  clean  and  tighten  all  connections.  Remove 
instrument  panel  and  test  fuel  gage  by  temporarily  connecting  new 
gage.  If  fuel  gage  is  found  defective,  replace  with  a  new  gage  (par.  66 
b  and  c). 

r.  Incorrect  or  Inoperative  Engine  Temperature  Gage,  Engine 
Oil  Pressure  Gage,  Engine  Oil  Teniperalure  Gage,  or  Warning 
Signal.  Turn  on  24-volt  master  switch  and  make  sure  circuit  breaker 
is  in.  If  other  instruments  and  lights  are  operative,  indicating  there 
is  battery  current,  check  the  gage  circuit  as  described  in  subpara- 
graphs a  (6)  and  (7)  above.  If  circuit  check  is  satisfactory,  gage  or 
sending  unit  is  faulty.  Connect  new  sending  unit  or  gage  up  tem- 
porarily and  if  trouble  is  not  remedied,  the  other  unit  is  at  fault  and 
must  be  replaced.  NOTE:  In  case  of  warning  signal,  replace  lamp 
before  proceeding  with  above  test  to  make  sure  lamp  is  not  defective. 

8.  Inoperative  Tachometer  or  Speedometer.  Disconnect  ta- 
chometer drive  at  engine  adapter  or  speedometer  drive  at  transmis- 
sion housing  adapter,  depending  upon  which  unit  is  being  tested.  Ex- 
amine drive  pins.  Start  engines  and  see  that  adapter  gears  are  being 
driven  (in  the  case  of  speedometer  it  will  be  necessary  to  operate 
the  transmission).  If  adapter  gear  is  not  being  driven,  replace  adapter 
(pars.  164  e  and  165  e).  If  adapter  gears  are  being  driven,  examine 
drive  cable  and  replace  if  it  is  obviously  broken.  If  further  test  is 
necessary  to  check  cable,  remove  cable  from  instrument  panel  and 
observe  if  cable  rotates  when  vehicle  is  operating.  If  cable  operates 
properly,  replace  instrument  (pars.  164  and  165). 

t.  No  Current  at  Accessory  Outlet.  Turn  on  24-volt  master 
switch  and  check  circuit  breaker.    If  red  warning  light  or  instrument 
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panel  lights  without  engine  running,  but  current  is  still  not  available 
at  outlet,  check  circuit  as  described  in  subparagraphs  a  (6)  and  (7) 
above.  If  circuit  checks  satisfactorily,  outlet  is  faulty.  Replace 
outlet  (par.  186  g). 


a.  Preliminary  Instructions.  When  radio  interference  resulting 
from  the  operation  of  this  vehicle  is  reported  or  experienced,  the 
vehicle  should  be  moved  to  a  place  which  is  comparatively  free  from 
high-tension  lines  or  other  vehicles  or  machinery  which  could  be  a 
source  of  interference.  Turn  on  the  radio  and  check  the  noise  level 
with  the  engine  and  all  vehicle  equipment  turned  off.  NOTE:  It  will 
first  be  necessary  to  tune  in  a  signal  on  the  receiver  so  that  the  limiter 
of  the  receiver  will  be  in  operation  enough  to  allow  the  interference  to 
be  heard.  This  signal  may  be  transmitted  by  another  vehicle  trans- 
mitter, located  far  enough  from  the  vehicle  being  checked,  so  that  the 
signal  will  not  cover  up  the  interference.  Notice  the  type  of  noise 
evident  under  this  condition  so  that,  when  checking  vehicle  equipment, 
the  presence  of  new  noise  or  interference  can  be  detected  and  also 
so  that  noise  already  present  in  the  receiver  will  not  be  attributed  to 
lack  of  vehicle  suppression.  If  noise  level  without  any  of  the  vehicle 
equipment  in  operation  is  too  high  due  to  atmospherics  or  other  out- 
side causes,  and  if  tactical  situation  will  permit,  delay  further  checking 
until  such  time  as  a  moderate  noise  level  prevails.  NOTE:  //  the 
vehicle  to  be  checked  for  insufficient  radio  interference  suppression  is 
not  radio-equipped,  the  receiver  of  another  vehdcle  which  is  radio- 
equipped,  kept  witfiin  5  feet  of  the  vetiicle  to  be  tested,  may  be  used. 
Disconnect  the  sponson  and  turret  radio  terminal  box  capacitors 
(terminal  end)  (par.  206).  If  radio  interference  does  not  increase 
when  these  capacitors  are  disconnected,  replace  them.  If  interference 
does  increase  as  it  should,  leave  the  terminal  box  capacitors  discon- 
nected for  the  remainder  of  the  tests  until  the  defective  equipment  has 
been  located,  replaced,  and  tested.  Examine  all  shielded  conduits  and 
cables  to  make  sure  couplings  are  tight,  and  that  conduits  and  cables 
are  clamped  or  bonded  to  hull  at  least  every  2  feet. 

b.  Radio  Interference  When  Vehicle  Is  Not  in  Motion,  But 
Engine  Is  Running.  If  interference  is  in  the  form  of  a  whining  noise 
that  varies  in  pitch  with  engine  speed  and  continues  but  at  a  lowering 
pitch  a  few  seconds  after  the  magnetos  are  turned  off,  it  may  be 
attributed  to  the  generating  system.  Check  the  generator  ground 
cable  by  using  a  jumper  wire,  with  sharp  prods  attached  to  each  end, 
to  make  connection  between  the  generator  frame  and  the  generator 
mounting  bracket.  If  a  good  ground  corrects  the  interference,  clean 
and  tighten  connections  at  each  end  of  the  ground  cable.  If  the  inter- 
ference does  not  cease  when  a  good  generator-to-bracket  ground  is 
established,  replace  generator  regulator  capacitor  and  filter  (par.  204 
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b  (2)  ).  If  the  interference  still  persists,  the  generator  positive  brush 
capacitors  are  at  fault,  or  the  brushes  and  commutator  are  in  need  of 
maintenance  and/or  adjustment.  Replace  generator  (par.  174  c 
and  d). 

c.  Radio  Interference  With  Auxiliary  Generator  Operating. 

Examine  auxiliary  generator  bond  strap  for  good  electrical  connection 
between  auxiliary  generator  assembly  and  hull.  If  interference  is  in 
the  form  of  a  regular  clicking  noise  which  occurs  at  the  same  frequency 
as  the  exhaust  reports  and  stops  when  the  auxiliary  generator  stop 
button  is  pressed,  the  auxiliary  generator  spark  plug  suppressor  is  at 
fault  and  must  be  replaced.  If  the  interference  is  in  the  form  of  a 
whining  noise  which  continues  for  a  few  seconds  after  the  stop  but- 
ton is  pressed  but  at  a  lowering  pitch,  replace  the  auxiliary  generator 
(par.  225  e  and  f),  or  notify  higher  authority  that  the  generator 
brushes  are  causing  interference  so  that  maintenance  to  the  brushes 
and  commutator  or  replacement  of  the  positive  brush  capacitors  may 
be  performed.  If  interference  occurs  in  the  form  of  an  irregular  click- 
ing noise,  which  continues  but  slows  down  for  a  few  seconds  after  the 
auxiliary  generator  stop  button  has  been  pressed,  replace  the  auxiliary 
generator  regulator  filter  and  capacitor  (par.  204). 

d.  Radio  Interference  When  Turret  Is  Power  Traversed.  Check 
turret  ground  strap  to  make  sure  it  is  securely  mounted  and  making 
good  electrical  contact  both  at  the  slip  ring  connection  and  at  the 
mounting  legs.  See  that  toothed  lock  washers  are  used  under  the 
heads  of  the  mounting  screws  which  secure  the  section  of  the  fighting 
compartment  floor  plate  affected  to  the  hull  crossmember.  Tighten 
couplings  at  all  junction  points  of  shielded  conduit  and  see  that  con- 
duits are  bonded  to  hull  at  least  every  2  feet.  Replace  turret  switch 
box  capacitor.  If  interference  still  persists,  traversing  motor  is  at 
fault.    Notify  higher  authority  or  replace  traversing  motor. 

e.  Radio  Interference  When  Windshield  Wiper  Motor  Is  Oper- 
ating. If  noise  is  present  when  windshield  wiper  motor  is  operated, 
but  stops  as  soon  as  motor  is  turned  off,  replace  the  motor  capacitor 
(par.  205  b  (1)  and  (2)  ),  and  if  necessary  to  completely  eliminate 
the  interference,  replace  the  capacitor  at  the  utility  outlet  of  the 
instrument  panel  (par.  205  a  (1)  and  (2)  ).  If  noise  still  persists, 
replace  the  windshield  wiper  motor. 

f.  Excessive  Noise  Present  in  Radio  When  Vehicle  Is  in  Motion. 
If  noise  caused  by  motion  of  vehicle  is  believed  to  be  excessive, 
examine  all  bond  straps  and  toothed  lock  washer  fastenings  between 
vehicle  components  to  make  sure  they  are  secure  and  making  good 
electrical  connection.  If  noise  persists,  notify  higher  authority  so  that 
tracks  may  be  inspected  for  excessive  electrical  resistance  between 
track  components. 
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Section  XVII 


POWER  UNIT  DESCRIPTION  AND  MAINTENANCE 


a.  General.  The  power  unit  consists  of  two  wet  or  dry  sump, 
series  71,  model  6046,  6-cylinder  in-line,  2-cycle  Diesel  engines  and  a 
transfer  gear  unit  (figs.  38  and  39).  The  two  engines,  complete  with 
clutches,  are  mounted  side  by  side  at  the  rear  of  the  vehicle.  The 
transfer  gear  housing  is  bolted  to  the  clutch  housing  of  each  engine. 
Power  is  transferred  from  the  two  engines  through  the  transfer  gears 
to  a  single  propeller  shaft.  Each  engine  is  liquid-cooled  and  has  its 
own  cooling  system,  starter,  fuel  pump,  and  wet  or  dry  sump  lubrica- 
tion system.  Neither  engine  is  provided  with  a  generator.  Individual 
clutches  and  clutch  lock-outs  (fig.  9)  permit  individual  engine  start- 
ing and  operation.  In  an  emergency,  the  vehicle  can  be  propelled  by 
one  engine. 

b.  Wet  Sump  Power  Unit.  In  the  wet  sump  type  of  power  unit, 
the  oil  supply  is  carried  in  the  crankcase  (fig.  41)  and  is  pumped  to 
the  various  moving  parts.  A  detailed  description  of  this  system  is 
given  in  paragraph  93. 

e.  Dry  Sump  Power  Unit.  Each  engine  in  the  dry  sump  power 
unit  has  an  independent  pressure-type  lubrication  system.  In  this 
type  of  system,  the  oil  supply,  instead  of  being  in  the  crankcase  (fig. 
42  )  as  in  the  wet  sump  type,  is  contained  in  separate  oil  supply  tanks 
which  are  mounted  in  the  engine  compartment.  Refer  to  paragraph 
104  for  additional  information  concerning  the  dry  sump  lubrication 
system. 

54.    NOMENCLATURE  AND  DATA. 

a.  General.  The  power  unit  is  installed  in  the  engine  compart- 
ment with  the  flywheel  ends  and  transfer  housing  toward  the  front 
of  the  vehicle  (figs.  43  and  44).  To  avoid  confusion  in  ordering  parts 
and  instructions  pertaining  to  engine  maintenance,  it  is  necessary  to 
firmly  establish  the  following  designations  and  terms: 

b.  Left  and  Right  Engines.  All  references  to  right  and  left 
engines  will  be  vehicle-wise  (fig.  40).  The  left  engine  (designated  by 
the  letters  LC  on  the  engine  serial  number  plate)  is  on  the  left  side 
of  the  engine  compartment  and  vehicle.    The  right  engine  (designa- 
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tion  letters  LA)  is  on  the  right  side.  To  avoid  confusion  when  order- 
ing engine  parts,  use  engine  designations  LC  or  LA.  Do  not  use  the 
terms  "right"  or  "left."  This  is  important,  as  all  engine  parts  in 
Standard  Nomenclature  Lists  and  Service  Parts  Catalogs  are  desig- 
nated LC  or  LA. 

c.  End  DesignationB  of  Engines.  To  avoid  confusion  when  re- 
ferring to  ends  of  engines,  use  the  terms  "fan  end"  and  "flywheel  end," 
regardless  of  whether  engines  are  in  or  out  of  the  vehicle.  Do  not  use 
"front"  or  "rear"  when  referring  to  ends  of  engines. 

d.  Fuel  and  Oil  Designations.  To  avoid  any  confusion  between 
fuel  oil  used  to  operate  the  engines  and  engine  lubrication  oil,  only 
the  terms  "fuel"  or  "Diesel  fuel  oil"  will  be  used  to  designate  the  engine 
fuel.  The  terms  "engine  oil"  or  "lubricating  oil"  will  refer  to  the  oil 
used  to  lubricate  the  engines  and  other  components. 

e.  Direction  of  Rotation  (fig.  40). 

DIRECTION  OF  ROTATION 
(From  Fan  End) 

Part  Right  Engin*  Left  Engin* 

(CC-Counterclockwise,  C-Clockwite) 


Crankshaft 

CC 

CC 

Camshaft 

c 

CC 

Fan 

CC 

c 

Blower  (drive  shaft) 

CC 

c 

Fuel  pump 

C 

CC 

Starter 

c 

c 

Engine  driven  shaft 

CC 

CC 

Tachometer  drive 

c 

CC 

f.  Serial  Number  Plates.  Plates  on  the  power  unit  show  model 
numbers  and  serial  numbers.  The  information  on  these  plates  is  used 
in  record  keeping,  when  ordering  parts,  and  when  requesting  informa- 
tion concerning  these  units. 

(1)  Power  Unit  Serial  Plate.  This  plate  is  attached  hori- 
zontally to  each  engine  flywheel  housing  inspection  plate.  When 
power  unit  is  installed  in  vehicle,  use  mirror  to  read  plate. 

(2)  Engine  Serial  Number  Plates.  The  right  engine  serial 
number  plate  is  on  the  side  of  the  cylinder  block  at  the  flywheel  end, 
behind  the  secondary  fuel  filter.  The  left  engine  serial  number  plate 
is  on  the  side  of  the  cylinder  block  at  the  fan  end,  behind  the  governor 
control  housing.  Each  engine  serial  number  is  also  stamped  into  a 
boss  on  the  cylinder  block  directly  above  the  serial  number  plate. 
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Figure  40  —  Rotation  Diagram 


RA  PD  344683 

RA  PD  344683 


Digitized  try 


e 


Original  from 
UNIVERSITY  OF  CALIFORNIA 


TM  9-745 
54-55 


Power  Unit  Descripfion  and  Moinf«nonc«  in  V«hfc/« 


g.  Data. 

Type  2-cycle  in-line,  direct  injection 

Manufacturer  General  Motors  Diesel 

Model  Series  71,  Model  6046 

Number  of  cylinders  (each  engine)  6 
Length,  over-all  64]/;j.j  in. 

Width,  over-all  (including  air  cleaners)  59^4  in. 

Height,  over-all  491:^.^  in. 

Total  weight  (engines  only)  4,458  lb 

Rated  horsepower  (both  engines  combined)  375  at  2,100  rpm 

Maximum  full-load  engine  speed  2,100  rpm 

Maximum  no-load  engine  speed  2,250  rpm 

Total  displacement  (each  engine)  425  cu  in. 

Bore  and  stroke  4V2  x  5  in. 

Compression  pressure  (at  1,000  rpm)  500  psi 

Compression  ratio  (nominal)  16  to  1 

Firing  order  1-4-2-6-3-5 
No.  1  cylinder  location  Nearest  to  fan 

Diesel  fuel  oil  U.S.  Army  Spec.  No.  2-102B 

Maximum  torque  (at  propeller  shaft)  800  ft-lb  at  1,500  rpm 

Idling  speed  400-450  rpm 

Diesel  fuel  oil  capacities  (wet  sump)  166  gal 

(Upper  tanks,  each  69  gal;  lower  tanks,  each  14  gal) 
Diesel  fuel  oil  capacities  (dry  sump)  148  gal 

(Upper  tanks,  each  59  V2  gal;  lower  tanks,  each  14.5  gal) 
Lubrication  oil  capacity,  wet  sump   (each  engine)  28  qt 

Lubrication  oil  capacity,  dry  sump  (each  tank)  24  qt 

Lubrication  oil  capacity,  dry  sump  (complete  system  with 

tanks)    64  qt 

Transfer  gear  case  capacity  (lubricating  oil)  2V2  qt 

Air  cleaner  oil  capacity  (each)  SVi  qt 

55.    POWER  UNIT  MAINTENANCE  IN  VEHICLE. 

a.  General.  Listed  in  subparagraph  h  below  are  operations  and 
tests  which  can  be  performed  with  the  engines  in  the  vehicle.  These 
operations  are  covered  in  detail  in  the  sections  pertaining  to  the 
system  of  which  the  particular  unit  involved  is  a  part. 

b.  Maintenance  Operations  With  Engine  in  Vehicle. 

(1)  Air  Bleeder  Valve  Replacement.  Refer  to  paragraphs 
125  b  and  c. 
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(2)  Air  Cleaner  Replacement.  Refer  to  paragraphs  81  c 
and  d. 

(3)  Air  Heater  Replacement.  Refer  to  paragraphs  85  h  and  <l. 

(4)  Air  Intake  Housing  Replacement.  Refer  to  paragraphs 
82  b  and  c. 

(5)  Clutch  Assembly  Replacement.    Refer  to  paragraphs 

131  c  and  e. 

(6)  Clutch  Driven  Disk  Replacement.    Refer  to  paragraphs 

132  b  and  d. 

(7)  Clutch  Pilot  Bearing  Replacement.  Refer  to  para- 
graphs 134  b  and  d. 

(8)  Clutch  Release  Bearing  Replacement.  Refer  to  para- 
graphs 133  b  and  d. 

(9)  Cylinder  Head  Gasket  Replacement.  Refer  to  para- 
graph 63. 

(10)  Engine  Compression  Test.   Refer  to  paragraph  62. 

(11)  Engine  Fuel  Filter  Replacement.  Refer  to  paragraphs 
68  f  and  g. 

(12)  Engine  Lubricating  Oil  Pan  and  Gasket  Replacement. 
For  wet  sump,  refer  to  paragraph  100;  for  dry  sump,  refer  to  para- 
graph 112. 

(13)  Engine  Lubricating  Oil  Pressure  Regulator  Valve 
Replacement.    Refer  to  paragraphs  99  €  and  d. 

(14)  Engine  Lubricating  Oil  Strainer  Replacement.  Refer 
to  paragraphs  97  b  and  d. 

(15)  Engine  Oil  Pressure  Relief  Valve  Replacement.  Re- 
fer to  paragraphs  99  g  and  h. 

(16)  Exhaust  Manifold  and  Gasket  Replacement.  Refer  to 
paragraph  89. 

(17)  Exhaust  Valve  Adjustment.   Refer  to  paragraph  61. 

(18)  Fan  Replacement.   Refer  to  paragraphs  122  b  and  c. 

(19)  Fuel  Tank  Filter  Replacement.  Refer  to  paragraphs 
68  c  and  d. 

(20)  Fuel  Injector  Test.   Refer  to  paragraph  74  b. 

(21)  Fuel  Injector  Timing.   Refer  to  paragraph  74  c. 

(22)  Fuel  Injector  Replacement.  Refer  to  paragraphs  74 
d  and  f. 

(23)  Fuel  Manifold  Replacement.  Refer  to  paragraphs  72 
c  and  d. 

(24)  Fuel  Pump  Replacement.  Refer  to  paragraphs  71  e 
and  f. 
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(25)  Governor  Replacement.  Refer  to  paragraphs  77  h  and  <l. 

(26)  Water  Temperature  Sending  Unit  Replacement.  Re- 
fer to  paragraphs  126  f  and  g. 

(27)  High  Water  Temperature  Warning  Signal  Switch  Re- 
placement.   Refer  to  paragraphs  127  <l  and  e. 

(28)  Injector  Rack  Adjustment.   Refer  to  paragraph  76. 

(29)  Injector  Control  Tube  Replacement.  Refer  to  para- 
graphs 75  h  and  f. 

(30)  Low  Oil  Pressure  Warning  Signal  Switch  Replace- 
ment.   Refer  to  paragraphs  102  c  and  <l. 

(31)  Engine  Oil  Cooler  Replacement.  Refer  to  paragraphs 
98  h  and  o. 

(32)  Oil  Pressure  Sending  Unit  Replacement.  Refer  to 
paragraphs  101  d  and  e. 

(33)  Rocker  Arm  Replacement.  Refer  to  paragraphs  59  l> 
and  d. 

(34)  Rocker  Arm  Cover  Replacement.  Refer  to  paragraphs 
60  h  and  c. 

(35)  Starter  Replacement.   Refer  to  paragraphs  170  h  and  c. 

(36)  Synchronizing  Engine  Speeds.   Refer  to  paragraph  79. 

(37)  Tachometer  Adapter  Replacement.  Refer  to  para- 
graph 165  e. 

(38)  Thermostat  Replacement.  Refer  to  paragraphs  124  I) 
and  d. 

(39)  Transfer  Gear  Unit  Replacement.  Refer  to  paragraphs 
128  I)  and  d. 

(40)  Water  Manifold  Replacement.  Refer  to  paragraphs  123 


(41)  Water  Pump  Repl  .cement.  Refer  to  paragraphs  121  I> 
and  c. 


POWER  UNIT  REMOVAL  AND  INSTALLATION 

56.  REMOVAL. 


a.  Coordination  With  Higher  Authorily.  Replacement  of  this 
major  assembly  with  a  new  or  rebuilt  unit  is  normally  a  third  echelon 
operation,  but  may  be  performed  in  an  emergency  by  second  echelon, 
provided  authority  for  performing  this  replacement  is  obtained  from 
the  appropriate  commander.  Tools  needed  for  the  operation  which 
are  not  carried  in  second  echelon  may  be  obtained  from  a  higher 
echelon  of  maintenance. 


b  and  c. 
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Figure  44  —  Dry  Sump  Enginm  Compoif itionf  —  Cover  PfotM  Removed 

(6)  l^ACH  Parts  at  Flywheel  End  op  Bnginb.  Workiftg 
throilgli  the  bulkhead  opening,  remove  bolt  which  attaches  engine 
gitjund  strap  to  right  engine  mounting  bracket  Unscrew  hexagon 
coupling  nut  and  disconnect  tachometer  adapter  on  the  tachorneter 
casing  from  tachometer  drive  each  engine.  See  that  short  drive 
pin  is  placed  in  the  tachometer  adapter,  which  is  attached  to  the 
casing.  Cover  end  of  casing  with  tape  to  prevent  losing  the  drive  key. 
W&c&mmct  ^  lubricating  oil  tank  vent  ho6e  at  eadi  engine  flywlieel 
hocB^g,  and  place  end  of  hose  between  filler  pipe  and  hull  side  plate. 
Disconnect  one  fuel  and  two  lubricating  oil  hose  connections  at  the 
upper  junction  plate  on  each  engine  (fig.  44).   Disconnect  fuel  return 
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hose  at  each  end  of  tee  on  tube  to  fuel  tank  selector  valve.  Pull  hose 
out  of  engine  lifting  eyes  and  place  on  top  of  engine.  Disconnect 
clutch  pedal  and  linkage  (par.  129).  Remove  six  nuts  and  bolts, 
which  attach  rear  universal  joint  flange  yoke  to  engine  driven  shaft 
flange,  to  disconnect  propeller  shaft.  Remove  four  horizontally  posi- 
tioned bolts  which  attach  engine  to  front  mounting  brackets  at  each 
side  of  engine. 

e.    Removal  Procedure  in  Engine  Compartment  from  Aliove. 

(1)  Remove  Engine  Compartment  Cover  Plates.  Remove 
engine  compartment  doors  and  cover  plates  (par.  213  c).  Remove 
engine  compartment  splash  panel  (par.  214  d). 

(2)  Remove  Water  Expansion  Tanks,  Radiators,  and  Ex- 
haust Pipes.  Remove  air  cleaners  par.  81c).  Remove  water  expan- 
sion tanks  (par.  120  b).  Remove  radiators  and  fan  shrouds  (par. 
119  b).  Remove  bolts  which  attach  radiator  support  bracket  to  upper 
rear  hull  plate.   Remove  exhaust  tubes  (par.  90  b). 

(3)  Remove  Filter  Panel  Assembly.  Drain  engine  lubricating 
oil  filters  and  fuel  filters.  At  right  end  of  panel,  disconnect  fuel  supply 
tube  at  tee  connection.  Disconnect  the  small  air  heater  fuel  supply 
tube  from  primary  fuel  filter.  Disconnect  two  fuel  supply  hoses  and 
four  lubricating  oil  hoses  at  the  upper  junction  plates  on  the  engines. 
Remove  two  bolts  and  take  off  air  heater  coil  covers  on  each  end  of 
panel.  Disconnect  high-tension  wire  from  each  of  the  ignition  coils. 
Push  grommets  through  holes  in  panels,  and  pull  out  the  high-tension 
wires  and  place  on  engine  manifolds.  Remove  No.  3  air  cleaners  for 
access  to  terminal  box  on  each  side  of  engine  compartment.  Remove 
screws  and  terminal  box  covers.  In  right  terminal  box,  disconnect 
the  three  wires  in  conduit  leading  to  filter  panel.  Unscrew  conduit 
coupling  nut  and  remove  conduit.  In  left  terminal  box,  disconnect 
the  two  wires  in  conduit  leading  to  filter  panel.  Unscrew  conduit 
coupling  nut  and  remove  conduit.  Remove  all  filter  panel  bolts 
except  those  on  ends  of  panel.  Support  panel  and  remove  end  bolts. 
Lift  panel  out  of  engine  compartment. 

(4)  Disconnect  Wires,  Tubes,  and  Lines  in  Engine  Compart- 
ment. In  terminal  boxes  in  engine  compartment,  disconnect  wires 
leading  from  lubricating  oil  tank  gages,  emergency  stop  solenoids,  and 
both  starter  solenoid  switches.  On  each  side  of  engine  compartment, 
disconnect  the  horizontal  fire  extinguisher  tube  from  tee  on  upper  rear 
nozzle  (fig.  44).  Remove  the  bolts,  with  lock  washers,  which  attach 
lower  rear  and  upper  rear  nozzle  to  hull  and  sponson  cover  plate. 
Lift  out  nozzles,  brackets,  and  vertical  tube  as  an  assembly. 


f.  Removal  Procedure  in  Engine  Compartment  from  Below 
(figs.  45  and  46). 
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(1)  Remove  Engine  Compartment  Floor  Plates.  Refer  to 
paragraph  216. 

(2)  Disconnect  Tubes  and  Lines.  Drain  both  engine  lubrica- 
tion oil  systems  (wet  sump,  par.  94  b)  (dry  sump,  par.  105  b). 
Remove  cotter  pin  and  clevis  pin  from  throttle  control  rod,  and  re- 
move rod  from  idler  lever  at  bottom  of  clutch  housing.  Disconnect 
the  inlet  and  outlet  hoses  from  each  engine  oil  pan,  and  lay  hoses  on 
floor  of  engine  compartment,  alongside  oil  tanks. 

(3)  Remove  Engine  Rear  Support  Bracket  Bolts.  Remove 
four  bolts  which  attach  the  two  engine  support  brackets  to  engine 
support  welded  to  hull  floor. 

g.  Removing  Power  Unit  from  Vehicle. 

(1)  Inspect  Power  Unit  to  Make  Sure  it  Is  Ready  for 
Removal.  Make  inspection  in  fighting  compartment  and  from  above 
and  below  in  engine  compartment  to  see  that  all  parts  which  would 
interfere  with  removal  are  disconnected. 

(2)  Attach  Lifting  Hooks  AND  Tackle.  Attach  engine  lifting 
hooks  (41-H-2584)  to  front  and  rear  engine  lifter  brackets  on  each 
engine.   Attach  lifting  tackle  to  lifting  hooks. 

(3)  Lift  Power  Unit  from  Engine  Compartment  (fig.  47). 
Station  personnel  in  fighting  compartment  and  on  top  of  vehicle  to 
guide  power  unit  as  it  is  being  hoisted  out.  See  that  fan  end  of  power 
unit  clears  the  upper  rear  hull  plate.  Hoist  fan  end  of  power  unit  to 
approximately  a  30-degree  angle.  Gradually  move  power  unit  rear- 
ward with  crow  bar  as  it  is  being  lifted  so  transfer  gear  case  will  clear 
the  bulkhead.  When  transfer  gear  case  is  clear  of  bulkhead,  place 
free  ends  of  starting  cables  in  space  between  engines  so  they  will  be 
out  of  the  way.  After  power  unit  is  hoisted  clear  of  vehicle,  move 
vehicle  forward  and  out  of  the  way,  or  if  the  hoist  is  mobile,  move  it 
rearward  from  vehicle.  Remove  engine  support  brackets  and  mount- 
ing pads  from  the  two  engine  supports  welded  to  the  hull  floor  at  the 
front  engine  compartment,  and  install  brackets  on  each  engine  fly- 
wheel housing.  Lower  power  unit  into  a  twin  motor  assembly  stand 
(41-S-4987-77)  if  available,  or  on  suitable  blocking,  to  prevent  dam- 
age to  engine  oil  pans.  Secure  power  unit  to  stand  with  bolts.  Re- 
move hoisting  tackle  and  lifting  hooks. 

h.  After  Removal  Inspections  and  Operations.  If  power  unit  is 
not  to  be  installed  but  replaced  with  another  unit,  perform  a  careful 
inspection  to  see  that  all  parts  not  supplied  with  replacing  unit  are 
taken  off"  the  removed  power  unit.  Inspect  all  such  parts  to  deter- 
mine whether  they  are  still  serviceable  or  must  be  replaced.  Regard- 
less of  whether  the  same  power  unit  is  to  be  installed  or  replaced, 
inspect  all  hoses,  tubes,  conduits,  and  wires  which  were  disconnected 
and  remain  in  the  vehicle  to  determine  whether  they  are  defective 
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and  must  be  replaced.  Thoroughly  clean  interior  of  engine  compart- 
ment and  hull.  With  the  power  unit  removed,  it  is  easy  to  inspect 
hull,  engine  compartment,  and  many  units  which  are  difficult  to 
inspect  with  power  unit  in  place.  Carefully  inspect  the  hull  and  all 
fuel  and  oil  tanks,  tubing,  conduits,  hull  drain  valves  and  control, 
clutch  controls,  rear  universal  joint,  and  other  parts  to  determine 
necessary  repairs  or  replacements  to  be  made  before  power  is 
installed.    Paint  the  interior  of  engine  compartment. 


a.  Preparation  of  Power  Unit  for  Installation.  Power  unit  must 
be  clean  and  in  good  operating  condition.  Make  sure  that  starters 
and  clutch  release  shaft  bearings  are  lubricated  (par.  34).  Clean 
engine  oil  strainer  (par.  97  c).  Examine  power  unit  and  all  com- 
ponent units  such  as  fans,  oil  pans,  emergency  stop  solenoids,  air  inlet 
housings,  crankshaft  dampers,  rocker  arm  covers,  and  transfer  gear 
case  drain  elbow  to  make  sure  no  parts  are  damaged.  See  that  all 
parts  which  were  taken  off  the  removed  power  unit  after  it  was  re- 
moved from  the  vehicle  have  been  installed  on  the  power  unit  which 
is  to  be  placed  in  the  vehicle.  When  another  power  unit  is  to  be 
installed,  make  sure  that  all  parts  which  must  be  taken  off  a  power 
unit  before  it  is  removed  from  a  vehicle  are  taken  off  the  power  unit 
to  be  installed.  Remove  engine  support  brackets  from  each  engine 
flywheel  housing.  Assemble  engine  support  brackets  to  the  two  engine 
supports  welded  to  hull  floor  at  front  of  engine  compartment.  Place 
one  engine  mounting  pad,  with  projections  down,  on  engine  support 
on  hull  floor.  Position  support  bracket  on  top  of  pad  and  insert  four 
bolts.  Place  a  second  pad,  with  projections  up,  over  the  four  bolts 
into  place  against  lower  side  of  engine  support.  Install  safety  nuts 
and  tighten.  Place  free  ends  of  starter  cables  in  space  between  the 
engines  so  they  will  be  out  of  the  way.  Place  the  free  ends  of  the 
air  heater  high-tension  wires  alongside  the  manifolds.  Position  engine 
mounting  pad,  with  projections  down,  on  center  engine  support 
welded  to  hull  floor  at  rear  of  engine  compartment. 

b.  Preparation  of  Vehicle  for  Installation  of  Power  Unit.  See 

that  engine  compartment  is  in  readiness  for  installation  of  power  unit. 
Lubricating  or  tank  vent  hoses  must  be  out  of  the  way,  and  positioned 
between  filler  pipe  and  hull  side  plates.  Inlet  and  outlet  hoses 
attached  to  lubricating  oil  tanks  must  be  on  hull  floor  and  stretched 
to  the  rear.  Oil  pressure  gage  hose  and  air  heater  fuel  supply  hoses 
for  each  engine  must  be  in  position  where  they  will  not  be  damaged. 

c.  Placing  Power  Unit  in  Engine  Compartment. 

( 1 )  Attach  Lifting  Hooks  and  Tackle.  Attach  engine  lifting 
hooks  (41-H-2584)  to  front  and  rear  engine  lifter  brackets  on  each 
engine.    Attach  lifting  tackle  to  lifting  hooks. 
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figum  47  —  Rmm^lng  ^ow«r  Unit  from  VoAfcfo 

(2 )    Lower  Power  Unit  Into  Engine  Compartment.  Hmse 

power  unit  high  enough  to  clear  upper  rear  hull  plate  on  vehicle. 
Move  vehicle  under  power  unit  or  if  mobile  hoist  is  used,  move 
power  unit  until  it  is  over  engine  compartment.  Station  personnel 
on  top  of  vehicle  and  in  lighting  compartment  to  guide  the  power 
unit  while  it  is  being  lowered  into  place.  Power  unit  must  be  tilted 
at  an  angle  of  approximately  30  degrees,  with  fan  ends  of  engines  up. 
Move  power  unit  forward  in  vehicle  as  It  ia  beiiig  lowered,  with  fan 
ends  of  engines  still  tilted  upward;  and  center  the  power  unit,  using 
crow  bars  on  each  side  so  engine  support  pads  on  flywheel  housings 
-will  fit  inside  the  two  engine  support  brackets  bolted  to  the  engine 
supports,  which  welded  to  the  hull  floor.  Also  e^er  the  eng^m 
support  brackets  on  fan  ends  of  engines  over  the  single  engine  sup- 
port at  rear  of  engine  compartment.  Lower  the  power  unit  onto 
brackets,  and  shift  as  necessary  to  line  up  bolt  holf  s  in  brackets  and 
flywheel  hotasifigs.  Install  four  bakts  wi^  kx±  waiters  in  Mdi 
bracket,  but  do  not  tighten.  Remove  lifting  hook  on  flywheel  ends 
of  engines.  Using  one  lifting  hook  on  fan  ends  of  engines,  hoist 
power  unit  only  enough  so  that  engine  support  plate  can  be  slipped 
into  place  between  engine  center  support  brackets  and  engine  mount* 
ing  pad,  which  was  previously  positioned  on  center  engine  support 
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welded  to  hull  floor.  Slip  the  engine  support  plate  into  position,  with 
upturned  ends  in  top.  Shift  fan  end  of  power  unit  as  required  to  line 
'  up  bolt  holes  and  insert  four  bolts  in  center  engine  support  brackets 
from  above.  Install  the  lower  engine  mounting  pad,  with  projections 
up,  and  start  the  safety  nuts  on  the  bolts.  Lower  hoist  and  remove 
lifting  hook.  Tighten  safety  nuts  on  all  engine  support  bracket  bolts. 

«1.    Final  Installation  Proeeilure.   To  complete  the  installation, 

reverse  the  removal  procedure  in  paragraphs  56  d,  e,  and  f.  If  bat- 
teries were  removed  for  charging,  they  must  be  tested  and  then  in- 
stalled. Omit  mstallation  of  engine  compartment  splash  panel,  doors 
and  cover  plates,  llsop  plates,  and  rear  universal  jmit  cover, 

e«    After  Instidiation  Promlure*  Adjust  clutch  pedal  free  travel 

and  equalizer  (par.  129  j).  Install  rear  universal  joint  cover.  Fill 
engine  lubricating  oil  systems  (par.  105  e).  Fill  engine  cooling  sys- 
tentis  (par.  1 18  g).  Turn  on  battery  master  switches.  Turn  fuel  tank 
selector  valve  to  "LH"  or  *  RH."  Fill  primary  and  secondary  fuel 
filters,  start  one  engine,  and  bleed  fuel  system.  CAUTION:  Imme- 
dmteiy&Itet  engines  are  started,  see  that  oil  pressure,  gages,  ammeter, 
a^HMMMier  show  correct  reading  With  both  engines  running, 
examine  from  above  and  below  all  imtf  lubricating  oil,  and  water 
coiinections,  and  all  gaskets  for  leaks.  Check  engine  speeds  and  syn- 
chronize if  necessary  (par.  79).  Test  for  equalization  of  clutch  en- 
gagement (par.  129  k).  Shut  off  engines  and  install  engine  compart* 
ment  splash  panel  (par.  214  e).  Install  engine  compartment  doors 
and  cover  plates  (par.  213  d).  Install  engine  compartment  floor 
plates  (par.  216  e).  Install  rear  universal  joint  cover.  Road  test  the 
velude  and  make  During-operation  inspection  (par,  39). 


CYLINDER  HEADS  AND  VALVE  MECHANISM 

58.  DESCRirnOPI. 


«•    Cylinder  Head  Assemblies  (fig.  48).    Sach  cylinder  head 

assembly,  which  is  removed  and  installed  as  a  unit,  consists  of  the 
cylinder  head,  exhaust  valves  and  exhaust  manifold,  injectors  with 
operating  mechanism,  water  manifold,  and  fuel  inlet  and  fiiel  return 

manifolds. 

Ik  Valvt*  and  Inji'ctor  Operating  Mechanism  (fig.  49).  A  single 
camshaft  in  each  engine  operates  the  valves  and  injectors  by  means 
of  cam  followers,  push  rods,  and  rocker  arms.  'The  three  rocker  arms 
lor  each  cylinder  are  mounted  as  an  assembly  on  a  short  rocker  arm 
shaft  supported  by  two  brackets  bolted  to  the  cylinder  head  (fig.  48). 
The  rocker  arm  that  operates  the  injector  is  mounted  between  the 
two  rodcer  arms  whkrh  operate  the  exhaust  valves. 
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59.    ROCKER  ARMS. 


a.  Description  (figs.  49  and  50).  Three  drop-forged  rocker  arms 
are  provided  for  each  cylinder.  The  two  outer  arms  operate  the  two 
exhaust  valves,  and  the  center  arm  operates  the  fuel  injector.  Each 
set  of  three  rocker  arms  operates  on  a  separate  shaft  supported  at 
each  end  by  a  bracket.  A  single  cap  screw  fastens  each  bracket  to 
the  cylinder  head.  Removing  these  two  cap  screws  and  the  shaft 
permits  raising  rocker  arm  assembly  to  gain  access  to  fuel  injector 
and  valve  springs.  The  injector  end  of  each  shaft  injector  rocker  arm 
is  fitted  with  a  hardened  ball  stud  and  ball  seat,  which  form  a  uni- 
versal joint.  The  ball  seat  transmits  the  rocker  arm  motion  to  the 
fuel  injector.  The  valve  end  of  each  valve  rocker  arm  is  hardened 
and  ground  to  a  cylindrical  surface  which  bears  directly  on  the  end  of 
the  valve  stem.  Rocker  arms  are  operated  from  the  camshaft  through 
short  push  rods.  Contact  between  the  cam  followers  on  the  ends  of 
the  push  rods  and  the  cams  is  effected  by  case-hardened  steel  rollers, 
each  equipped  with  a  needle-type  roller  bearing. 

b.  Removal.  Disconnect  rocker  arm  cover  breather  (par.  95  a) 
and  remove  rocker  arm  cover.  Close  fuel  tank  selector  valve.  Dis- 
connect and  remove  fuel  pipes  from  injector  to  fuel  connectors.  Re- 
move the  two  cap  screws  which  hold  the  rocker  arm  shaft  brackets 
to  cylinder  head  (fig.  48).  Remove  brackets  and  shaft.  Loosen  jam 
nut  at  upper  end  of  push  rod,  using  wrench  (4 1-W- 1986-200)  while 
holding  push  rod  hex  with  an  open-end  wrench  (fig.  51).  Unscrew 
rocker  arm  from  push  rod. 

c.  Cleaning  and  Inspection.  Clean  out  holes  in  rocker  arms, 
hollow  bracket  cap  screw,  and  rocker  shaft  with  Diesel  fuel  oil,  a 
small  wire,  and  dry  compressed  air.  Inspect  bushings  inside  rocker 
arms  for  excessive  wear.  Make  sure  mating  surfaces  on  rocker  arm 
shaft  bracket  and  cylinder  head  are  perfectly  clean. 

d.  Installation.  Screw  rocker  arm  onto  push  rod.  Position 
rocker  arm  shaft  and  brackets.  Install  and  tighten  two  cap  screws. 
Position  and  connect  fuel  pipes  from  injector  to  fuel  connectors 
(fig.  48).  Check  exhaust  valve  clearance  (par.  61  b)  and  injector 
timing  (par.  74  c)  and  adjust  if  necessary.  Op>en  fuel  tank  selector 
valve.  Start  engine  and  test  for  correct  operation.  Stop  engine  and 
install  rocker  arm  cover.    Install  rocker  arm  cover  breather  (par. 


a.  Description  (fig.  98).  A  pressed  steel  rocker  arm  cover,  bolted 
to  each  cylinder  head,  covers  the  mechanism  which  operates  the 
valves  and  injectors.  Each  cover  is  provided  with  a  breather  which 
is  connected  by  a  hose  to  the  g6vernor  breather  outlet. 


95  b). 


60.    ROCKER  ARM  COVERS. 
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Ik  Remaval.  ^>en  engine  compartment  doors.  Raise  and  lock 
etigine  compartment  splash  panel  (fig.  233).  Disconnect  rocker  arm 
cover  breather  hose  at  governor  outlet  (fig.  97).  Unscrew  the  four 
rocker  mm  cover  bolte  by  turning  the  knobs.  The  end  bolts  aie 
attached  to  the  cover  and  are  also  used  to  lift  cover.  Center  bolts 
are  removable.  While  cover  is  off,  inss^ect  breather  pad  and  clean  if 
dirty  or  clogged. 

e.  fnstaltatfon.  BKamlne  cork  rocker  arm  c^ver  pisiEet  If  it  Is 
not  serviceable,  install  a  new  gasket.  Thoroughly  ctean  all  surfaces 
before  installation  of  new  gasket.  Install  rocker  arm  breather  assem- 
bly if  removed  (par.  95  h).  Lrower  rocker  arm  cover  into  position. 
Tighten  cover  bolts  evenly.  Install  totAser  arm  cover  breatiier  hose 
to  governor  outlet.  Lower  engine  compartment  splash  panel  and 
hook  in  place.    Close  and  bolt  engine  compartment  doors. 

61,    EXHAUST  VALVE  ADJUSTMENT. 

a.  General.  Valves  must  always  be  adjusted  or  lashed  when 
csiiine  is  hot  except  whsm  parts  of  the  valve  operating  tomAmmm 
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have  l)een  replacsftd  In  this  cai^  vmWm  dmtmac&  mitft  always  ba 
adjusted  to  0.015  inch  tempOTsrily  before  engiiie  is  started,  and  must 

be  readjusted  after  engine  is  warmed  up. 

h.  Check  Valve  Clearances.  Warm  up  engines  to  150°  F.  Stop 
engines  and  lock  out  both  clutches.  Remove  rocker  arm  cover.  Crank 
engine  hy  pressing  ausdlktiry  starts  button  on  engine  air  heater  coil 
panel  until  rocker  arm  starts  to  move  injector  follower  in  No.  1  cylin- 
der down.  This  is  to  make  certain  that  exhaust  valves  in  No.  1 
cylinder  are  fullj^  closed.  On  end  valve  in  No.  1  cylinder,  measure 
the  clearance  between  end  of  valve  stem  and  the  rocker  arm  (figp  52). 
If  clearance  is  correct  at  0.012  inch,  a  0.0 11 -inch  thickness  gage  will 
pass  freely  through  the  opening  and  a  0.013-inch  thickness  gage  will 
not  If  clearance  is  incorrect,  it  must  be  adjusted  according  t0 
procedure  in  subparagraph  c  below.  Check  clearance  of  other  valve 
in  Na  X  cylinder  and  adjust  if  necessary.  When  valve  clearances 
are  cmrect  to  both  valves  in  No.  1  cylinder,  crank  liie  engine  until 
injector  follower  in  Na  2  cylinder  has  started  down  and  check  dear- 
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ances  of  vldv^  In  No.  2  cylinder.  Repeat  the  above  operatkm  mtii 
valve  clearances  in  all  cylinders  have  been  checked  andt  if  mtmmiy, 

adjusted  correctly.    Install  rocker  arm  cover. 

c.  Adjust  Valve  Clearances.  Valve  clearances  must  be  checked 
hy  iirocedure  given  In  8Ub|iaragra|>li  h  mhom  beiom  tliesr  ai«  ad- 
justed. If  clearance  is  incorrect,  adjust  as  follows:  Use  push  rod 
lock  nut  wrench  (4 1-W- 1986-200)  and  loosen  jam  nut  on  push  rod 
(fig.  51 ).  Use  a  wrench  fdikh  fits  the  hexagon  on  ^e  pmitk  rod  and 
turn  it  to  adjust  the  clearanco  io  that  a  0.011-inch  thickneta  gage  will 
pass  freely  through  the  opening  and  a  0.013-inch  thickness  gage  will 
not.  Use  wrench  to  hold  push  rod  from  turning  and  tighten  the  jam 
mita.  The  valve  clearance  tna^  change  tUghtfy  whea  jam  nut  Is 
tightened  and  must  again  be  checked  with  thickness  gages,  and  re- 
adjusted if  necessary. 
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62.    ENGINE  COMPRESSION  TEST. 


a.  Test  Engine  Compression.  Start  and  run  engine  to  be  tested 
until  it  reaches  150°  F.  Shut  off  engine  and  remove  rocker  arm 
cover.  Remove  injector  from  No.  1  cyHnder.  Connect  the  fuel  pipe 
from  the  fuel  inlet  manifold  connector  to  the  fuel  outlet  manifold 
connector  to  serve  as  a  fuel  jumper.  Install  the  compression  adapter 
fitting  on  end  of  hose  of  compression  pressure  gage  (41-G-125)  in 
the  injector  opening  in  the  cylinder  head  (fig.  53).  Tighten  injector 
clamp  securely  and  make  sure  that  bleeder  valve  on  gage  is  closed. 
Place  rocker  arm  shaft  assembly  in  position  and  tighten  bracket  cap 
screws. 

CAUTION:  Starter  must  be  used  only  to  start  the  engine  and  not 
to  continuously  crank  engine  while  making  compression  test.  Open 
fuel  tank  selector  valve.  Lock  out  both  clutches  and  start  engine  to 
be  tested.  Run  engine  at  400  to  450  revolutions  per  minute  until 
maximum  compression  pressure  of  cylinder  is  indicated  on  gage. 
Stop  the  engine.  Record  the  reading  on  gage  to  compute  the  average 
compression  reading.  Open  bleeder  valve  on  gage  to  release  the  pres- 
sure (fig.  53).  Loosen  rocker  arm  shaft  bracket  cap  screws  until 
free,  and  swing  rocker  arms  and  shaft  over  toward  outer  side  of  en- 
gine. Remove  nut  from  injector  clamp  bolt  and  remove  pressure 
gage.  Examine  injector  for  burned  tip  and  see  that  rack  moves 
freely.  Install  injector  or  replace  if  required  (pars.  74  d  and  f). 
Connect  both  fuel  pipes  to  injector,  making  sure  all  connections  are 
tight.  Proceed  to  each  cylinder  in  turn  and  repeat  operations  to 
test  engine  compression  with  engine  running  at  exactly  the  same 
speed  each  time.  Record  cylinder  numbers  and  gage  readings.  If 
compression  pressure  in  any  one  cylinder  is  25  pounds  less  than  the 
average  of  the  other  five  cylinders,  the  cause  must  be  determined  and 
corrected  (par.  44)  or  reported  to  a  higher  authority. 


a.  Removal  of  Cylinder  Head.  Remove  engine  compartment 
doors  and  cover  plates  (par.  213  c).  Remove  splash  panel  (par. 
214  d).  Turn  off  fuel  tank  selector  valves.  Remove  air  cleaners 
(par.  81  c).  Cover  the  ports  on  intake  housing.  Drain  cooling 
system  (par.  118  b).  Remove  both  screws  which  attach  engine  oil 
dip  stick  bracket  to  both  engine  thermostat  housings.  Unscrew  water 
by-pass  union  nuts  from  elbows  on  thermostat  housing  (fig.  113). 
Loosen  hose  clamps  at  each  end  of  radiator  inlet  (fig.  114)  and  re- 
move tube.  Remove  screws  which  attach  elbow  to  exhaust  mani- 
fold, spring  exhaust  elbow  away  from  manifold,  and  remove  gasket. 
Remove  engine  lifter  bracket  on  each  end  of  cylinder  head.  Remove 
four  cap  screws  which  attach  cylinder  head  vent  to  the  flywheel 
housing  and  cylinder  head  (fig.  38)  and  remove  vent.    At  end  of 
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water  manifold,  disconnect  conduits  and  wires  from  water  tempera- 
ture gage  sending  unit  and  from  signal  switch.  Drain  engine  fuel 
filter.  Disconnect  hose  from  fuel  return  manifold.  Disconnect  fuel 
tube  at  engine  fuel  filter  (fig.  62)  and  move  out  of  way.  Disconnect 
governor  control  lever  link  from  lever  (fig.  77).  Disconnect  spring 
from  governor  control  lever.  Remove  governor  cover.  Disconnect 
rocker  arm  cover  breather  hose  and  remove  rocker  arm  cover  (fig. 
97).  Disconnect  both  ends  of  governor  control  tube  link  and  remove 
link.  Loosen  two  cap  screws  which  attach  governor  breather  tube 
clips  to  oil  cooler  housing.  Remove  two  screws  which  attach  tube 
elbow  to  governor  control  housing  and  remove  breather  tube.  Re- 
move four  cap  screws  which  attach  governor  control  housing  to 
governor  weight  housing.  Remove  two  cap  screws  which  attach 
governor  control  housing  to  cylinder  stud  nuts.  Place  lifting  hooks 
(41-H-2584)  in  vent  holes  at  each  end  of  cylinder  head.  Lift  cylin- 
der head  off  engine,  keeping  it  level  so  it  does  not  bind  on  studs. 
Carefully  lower  cylinder  head  onto  blocks  placed  so  as  not  to  damage 
injector  tips  which  project  below  lower  face  of  cylinder  head.  Re- 
move cork  and  metal  cylinder  head  gaskets. 

h.  Inspection  and  Cleaning.  With  the  cylinder  head  removed 
(fig.  55),  make  a  thorough  inspection  of  pistons,  cylinder  liners,  and 
top  of  cylinder  block.  If  additional  repairs  are  necessary,  report  to 
higher  authority.  Use  auxiliary  starter  button  and  crank  engine 
slowly  as  required  to  examine  cylinder  liners  from  scuffing  or  scoring 
and  to  position  pistons  at  tops  of  cylinders.  CAUTION:  Do  not 
allow  cylinder  liners  to  work  up  while  head  is  off.  Thoroughly  clean 
carbon  from  heads  of  pistons.  Examine  cylinder  block  for  cracks  or 
leaks  around  cylinder  liners.  Inspect  cylinder  head  for  cracks.  Care- 
fully examine  injector  tips,  and  if  they  are  burned,  replace  injectors 
(pars.  74  d  and  f ).  Examine  cam  follower  rollers,  and  if  they  are 
worn  or  damaged,  replace  followers  by  removing  cam  follower  guides 
and  sliding  cam  followers  out  of  cylinder  head  from  lower  side.  Crank 
engine  with  starter,  examine  cams  on  camshaft,  and  if  damaged  notify 
higher  authority.  Thoroughly  clean  carbon  out  of  cylinder  head 
combustion  chambers  and  off  heads  of  valves.  Examine  the  water 
manifolds  and  exhaust  manifold  for  cracks  or  evidences  of  leaking 
gaskets.  Replace  parts  as  required.  Clean  gasket  surfaces  on  the 
exhaust  manifold  and  elbow,  cylinder  block,  and  head. 

c.    Installation  of  Cylinder  Head. 

( 1 )  Position  new  cork  gasket  on  cylinder  head.  Install  metal 
cylinder  head  gaskets  on  cylinder  block.  Attach  lifting  hooks 
(41-H-2584)  in  vent  holes  at  ends  of  cylinder  head.  Guide  cylinder 
head  while  it  is  being  lowered  on  studs,  and  keep  it  level  so  it  does 
not  bind.  Make  sure  exhaust  manifold  clears  the  exhaust  elbow, 
water  by-pass  t!^be,  and  dip  sticks.    Remove  lifting  hooks.  Install 
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the  14  cylinder  head  stud  nuts  with  machined  faces  down.  Screw 
all  nuts  down  with  light  pressure.  Then,  starting  at  the  center  and 
progressing  alternately  toward  each  end  (fig.  54),  tighten  the  nuts 
to  from  160  to  170  foot-pounds.  NOTE:  Cylinder  head  nuts  must 
be  tightened  again  after  the  engine  has  been  thoroughly  warmed  up. 

(2)  Use  two  new  gaskets,  and  install  lifter  brackets  to  flywheel 
housing  and  cylinder  head.  Use  two  new  gaskets,  and  attach  cylinder 
head  vent  to  flywheel  housing  and  cylinder  head  (fig.  38).  Connect 
wires  and  conduits  to  both  the  water  temperature  gage  sending  unit 
and  signal  switch  in  end  of  water  manifold.  Connect  fuel  tube  to 
inlet  connection  on  engine  fuel  filter.  Spring  exhaust  elbow  away 
from  manifold  and  insert  new  gasket.  Attach  elbow  to  exhaust  mani- 
fold with  four  cap  screws  and  lock  washers,  and  tighten  screws  evenly 
to  compress  gasket  uniformly.  Install  union  nut  over  end  of  water 
by-pass  tube,  place  new  seal  on  tube,  and  tighten  nut.  Install  engine 
oil  dip  stick  bracket  on  each  thermostat  housing.  Install  radiator 
inlet  tube  and  tighten  the  hose  clamps. 

(3)  Use  two  new  gaskets  and  install  engine  lifting  bracket  (fig. 
48)  to  cylinder  head  and  balance  weight  cover.  If  governor  control 
housing  to  weight  housing  gasket  has  been  damaged,  remove  gasket, 
clean  face  of  housing  and  shellac  new  gasket  to  housing.  Install 
governor  control  housing  (par.  77  d  (2)  ).  Install  governor  weight 
housing  and  cover,  using  a  new.  gasket  (par  77  <l  (1)  ).  Insert  new 
gasket  between  flange  on  governor  control  housing  and  cylinder 
head,  and  install  cap  screws  with  lock  washers.  Tighten  governor 
weight  housing  to  blower  end  plate  cover  bolts  with  fuel  pump 
wrench  (41-W-494-100).  Using  new  gasket,  install  breather  tube 
elbow  to  governor  control  housing. 

(4)  Pour  V2  pint  of  engine  oil  over  the  parts  in  the  top  of  gover- 
nor control  housing  to  provide  initial  lubrication.  Position  control 
tube  link,  and  connect  it  to  control  tube  lever  and  governor  differ- 
ential lever.  Install  governor  cover,  using  new  gasket;  tighten  screws. 
Install  governor  breather  tube,  using  new  gasket;  tighten  screws  on 
governor  control  housing  and  the  clamp  bolts  on  oil  cooler  housing. 
Connect  governor  control  lever  link  to  governor  control  lever  (fig. 
77),  using  new  cotter  pin.  Connect  governor  control  lever  retracting 
spring. 

(5)  Install  air  cleaners  (par.  81  d).  Fill  engine  cooling  system 
(par.  118  g).  Loosen  outlet  fitting  on  engine  fuel  filter.  Open 
control  valve  on  either  fuel  tank.  Lock  out  both  clutches.  Start 
and  run  engine  on  which  cylinder  head  was  installed  until  engine  is 
warmed  up  to  140^  F.  Examine  all  fuel,  oil,  and  water  connections, 
and  gaskets  for  leaks,  and  tighten  as  required.  Stop  the  engine. 
Tighten  all  cylinder  head  stud  nuts  (fig.  54)  again  using  a  pull  of 
180  foot-pounds  on  the  torque  wrench. 
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(6)  To  insure  balanced  operation  of  the  engine  and  peak  per- 
formance, time  all  injectors  (par.  74  c)  and  adjust  all  valves  (par. 
61).  Install  rocker  arm  cover  and  breather  hose.  Start  both  engines 
and  test  for  properly  synchronized  engine  speed  (par.  79)  and  ad- 
just if  required.  Install  engine  compartment  cover  plates  and  splash 
panel  (pars.  213  and  214). 

Section  XX 

FUEL  SUPPLY  AND  INJECTION  SYSTEMS 

64.  DESCRIPTION. 

a.  Wet  Sump  Fuel  Supply  System.  The  fuel  supply  system  con- 
sists in  general  of  two  sets  of  fuel  tanks,  a  fuel  tank  selector  valve, 
fuel  filters,  a  fuel  pump  for  each  engine,  and  the  required  fuel  tubes 
and  connections.  Each  set  of  fuel  tanks  is  controlled  by  the  fuel  tank 
selector  valve  operated  from  the  fighting  compartment  (fig.  136). 
The  engines  may  be  run  on  either  set  of  tanks,  depending  upon  posi- 
tion of  the  fuel  tank  selector  valve  control  handle.  Fuel  flows  from 
either  set  of  tanks  through  the  primary  filter  in  the  lower  fuel  tank 
to  the  fuel  pump  and  from  there  to  the  fuel  filter  mounted  on  the 
engine  (fig.  62).  From  the  engine  fuel  filter,  fuel  is  pumped  to  the 
injectors,  and  the  surplus  is  returned  to  the  upper  fuel  tank  through 
the  fuel  valve  and  fuel  return  tube.  Continuous  circulation  of  the 
fuel  while  engines  are  running  helps  cool  the  injectors  and  keeps  the 
system  purged  of  air.  Therefore,  it  is  unnecessary  to  remove  air 
from  fuel  system  after  disconnection  of  tubes  or  fuel  filters.  A  fuel 
supply  tube,  connected  to  the  filter  housing  on  the  left  lower  fuel 
tank,  delivers  fuel  to  the  air  heater  pumps  in  the  driver's  compart- 
ment. 

h.  Dry  Sump  Fuel  Supply  System  (figs.  56  and  57).  The  fuel 
supply  system  used  with  the  dry  sump  power  unit  comprises  two 
sets  of  fuel  tanks,  a  fuel  tank  selector  valve,  separate  primary  and 
secondary  fuel  filters,  and  a  fuel  pump  for  each  engine.  Fuel  from 
either  set  of  tanks,  depending  upon  the  position  of  the  fuel  tank 
selector  valve,  flows  through  the  primary  filters  to  the  fuel  pumps. 
Each  fuel  pump  forces  the  fuel  through  a  secondary  filter  and  into 
a  fuel  inlet  manifold  which  supplies  the  injectors.  Surplus  fuel  flow- 
ing through  the  injectors  into  the  fuel  outlet  manifold  is  pumped 
back  into  the  fuel  tank.  Continuous  circulation  of  the  fuel  helps  cool 
the  injectors  and  keeps  the  fuel  feed  system  purged  of  air. 

V,  Fuel  Injection  System.  The  fuel  injection  system  consists  of 
the  injectors,  rocker  arms,  push  rods,  springs,  control  tubes,  and 
levers.  The  injectors,  which  are  mounted  between  the  exhaust  valves 
(fig.  72)  in  the  cylinder  head,  inject  the  fuel  under  high  pressure 
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directly  into  each  cylinder.  The  injectors  are  operated  by  rocker 
arms  which  are  actuated  by  push  rods  from  the  same  crankshaft  as 
the  exhaust  valves.  Engine  speed  and  power  are  controlled  by  vary- 
ing the  amount  of  fuel  injected  into  the  cylinders  through  the  action 
of  the  six  injector  racks  connected  to  levers  on  a  single  control  tube. 
The  control  tube  on  each  engine  is  connected,  through  a  governor,  to 
the  throttle  and  accelerator  linkage. 


a.  Description.  There  are  two  sets  of  fuel  tanks  on  each  side  of 
the  engine  compartment  (fig.  57).  Each  set  consists  of  an  upper  tank 
of  68  gallons  capacity  and  a  lower,  or  reserve,  tank  of  14.5  gallons 
capacity  (fig.  56).  Only  the  upper  tanks  are  equipped  with  fuel 
gages  so  that  after  the  fuel  in  both  upper  tanks  has  been  used,  the 
lower  tanks  provide  a  reserve  fuel  supply.  The  upper  tanks  are 
equipped  with  a  self-closing,  pressure-vent  type  filler  cap  which  will 
prevent  the  fuel  flowing  out  the  vent  if  the  vehicle  should  be  over- 
turned. The  upper  tank  is  connected  to  the  lower  by  a  flange  and 
hose  connection,  and  each  set  of  tanks  is  filled  through  the  upper  tank. 

h.  Filling.  As  Diesel  engines  are  particularly  susceptible  to  dam- 
age from  dirty  fuel,  be  careful  to  prevent  the  entrance  of  dirt  or 
water  to  the  fuel  tanks.  Wipe  hose  nozzles  or  funnels  clean  before 
inserting  them  in  the  filler  opening.  Raise  cover  over  the  filler  cap 
and  wipe  carefully  around  filler  cap  and  opening  (fig.  58).  Remove 
filler  cap.  Turn  fuel  tank  selector  valve  control  handle  to  "OFF" 
position  on  set  of  tanks  being  filled.  Add  fuel  to  tanks  until  fuel  is 
approximately  4  inches  from  top  of  filler  neck.  CAUTION:  Avoid 
rapid  filling  of  tanks.  Install  filler  cap,  close,  and  secure  cover.  Re- 
peat procedure  to  fill  other  set  of  tanks. 

c.  Draining.  The  upper  fuel  tank  does  not  have  a  drain  plug 
and  must  be  emptied  through  the  lower  tank.  Turn  fuel  selector 
valve  control  handle  to  "OFF"  position.  Remove  drain  plug  cover 
from  bottom  of  hull  beneath  the  vehicle  (fig.  234).  Place  a  suitable 
container  under  drain  and  remove  the  drain  plug.  After  tanks  have 
drained,  install  the  drain  plug,  cover  gasket,  and  cover,  using  a  new 
gasket  if  the  old  one  is  damaged. 

a.  Removal  of  Upper  Fuel  Tank  (fig.  59).  NOTE.  The  fol- 
lowing procedure  covers  removal  of  cylinder  head  to  remove  upper 
fuel  tank;  however,  if  tanks  from  both  sides  are  to  be  removed,  the 
best  method  is  to  remove  the  power  unit  (par.  56). 

(1)  Drain  Fuel  and  Cooling  Systems.  Turn  off  fuel  tank 
selector  valve.  Drain  fuel  tanks  (subpar.  c  above).  Install  drain 
plug,  gasket,  and  hull  drain  plug  cover.  Drain  cooling  system  (par. 
118  b). 
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Figure  SB  —  Filler  Openlngi  on  Left  Side 


.  (2)  RE»f0V£  Engine  Compartment  Cover  Platbs,  Docm,  and 
Splash  Panel.    Refer  to  paragraphs  213  and  214. 

(3)  Disconnect  Cooling  System  Tubes  and  Hoses.  Discon- 
nect and  tmmve  cooling  system  tubes  and  hosm  betweeii  radiates  and 
engine,  a][^»aiision  tank,  and  radiator  ({Nir.  119).  Remove  expansion 
tank  from  sponson  cover  plate. 

(4)  Remove  Miscellaneous  Items.  Remove  air  cleaners  (par. 
SI  c)  and  cover  air  intake  openings  to  prevent  entrance  of  cUrt*  Bk* 
move  engine  oil  filler  tube  and  bracket  Diacomiect  wiring  and  re- 
move engine  compartment  terminal  box. 

(5)  Remove  Sponson  Cover  Plate.  Remove  fire  extinguisher 
tubing  from  sponson  cover  plate.  Remove  upper  fire  extinguisher 
nozzle  and  tubing  which  leads  to  lower  rear  nozzle  (fig.  238).  Re- 
move outlet  flange  from  upper  fuel  tank;  disconnect  and  remove  fuel 
spill  hose  to  lower  tank  (fig.  57).  Remove  sponson  plate  cap  screws 
and  boftt.  EHaeonnect  fuel  gage  wire  from  upper  fuel  te^  g^ 
terminal.  Remove  upper  fuel  tank  eap  and  filler  neck.  Ldft  out  Hie 
sponson  cover  plate. 
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(6)  Remove  Tank  Clamps  and  Disconnect  Fuel  Return 
Tube.  Remove  upper  fuel  tank  clamp  bolts  and  bend  clamps  out  of 
the  way.  Loosen  hose  clamp  and  disconnect  fuel  return  hose  from 
elbow  at  bottom  and  forward  end  of  upper  fuel  tank.  Remove  the 
fuel  return  elbow. 

(7)  Remove  Governor  Control  Housing.  Refer  to  par- 
agraph 77. 

(8)  Remove  Engine  Oil  Filter.    Refer  to  paragraph  109. 

(9)  Remove  Cylinder  Head.  Refer  to  paragraph  63.  Com- 
pletely cover  top  of  cylinder  block  with  heavy  cardboard  to  protect 
cylinder  openings,  after  removing  cylinder  head. 

(10)  Remove  Upper  Fuel  Tanks.  Cut  a  section  from  the  spon- 
son  support  rail  to  permit  passage  of  fuel  gage  tank  unit.  Work  the 
upper  fuel  tank  out  of  sponson  and  across  engine  until  tank  can  be 
lifted  clear  of  engine  compartment.  Remove  wood  spacers  from 
sponscn. 

e.    Installation  of  Upper  Fuel  Tank. 

(1)  Install  Upper  Fuel  Tank  in  Sponson  (fig.  59).  Place 
wood  spacers  in  proper  position  in  sponson.  Work  small  end  of 
upper  fuel  tank  in  sponson  first  and  swing  tank  into  place.  Bend 
tank  clamps  back  into  position  and  install  clamp  bolts.  Install  fuel 
tank  filler  neck  and  cap.  Connect  wire  to  fuel  gage  tank  unit  terminal. 

(2)  Install  Cylinder  Head.    Refer  to  paragraph  63. 

(3)  Install  Governor  Control  Housing.  Refer  to  par- 
agraph 77. 

(4)  Install  Engine  Lubricating  Oil  Filter.  Refer  to  par- 
agraph 109. 

(5)  Install  Sponson  Cover  Plate.  Position  sponson  cover 
plate  on  sponson,  and  attach  conduit  and  clamps  to  inner  side.  Line 
up  cover  plate  bolt  holes,  and  install  cap  screws  and  bolts.  Install 
fuel  spill  hose  and  outlet  flange  on  upper  fuel  tank,  and  connect  hose 
to  lower  tank.  Pull  exhaust  shutter  control  cable  from  fighting  com- 
partment and  connect  to  shutter  lever.  Tighten  cable  housing  jam 
nut  on  bulkhead,  and  install  cable  and  clamps  on  sponson  cover 
plate.    Install  fire  extinguisher  tubing  nozzle. 

(6)  Install  Miscellaneous  Items.  Install  engine  oil  filler 
tube  and  bracket.  Install  engine  compartment  terminal  box  and 
connect  wires  as  shown  in  figures  207  and  208. 

(7)  Install  Expansion  Tank.  Install  expansion  tank  on  spon- 
son cover  plate.    Connect  tubes  and  hoses  to  radiator  and  engine. 

(8)  Fill  Fuel  and  Cooling  Systems.  Refer  to  paragraphs  65 
h  and  118  g.  Check  hose  and  tube  connections  on  both  systems  for 
leaks. 
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(9)  iKS'rAi.L  ENGiiiE  Compartment  Cover  PiAns,  Doors,  and 
Splash  Panel.   Refer  to  paragraphs  213  and  214. 

f .  Removal  of  Lower  Fuel  Tank.  To  remove  the  lower  fuel  tank 
frcm  the  engine  compartment,  it  is  first  necessary  to  perform  the  fol- 

(1)  Drain  Fuel  and  Cooling  Systems.  Turn  off  fml  tank 
selector  valve.  Drain  fuel  taiiks  (subpar.  c  above).  Drain  cooling 
system  (par.  118  b). 

(2)  Remove  Rear  Ck>VA  PutES,  Doors,  and  Si>t«ASH  Panel. 
Refer  to  paragraphs  213  and  214. 
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(3)  Remove  Expansion  Tank.  Disconnect  and  remove  expan- 
sion tank  to  radiator  tubes  and  hoses.  Remove  expansion  tank  from 
sponson  cover  plate. 

(4)  Remove  Air  Cleaners.    Refer  to  paragraph  81  c. 

(5)  Loosen  fire  extinguisher  tube  connection  to  rear  upper  nozzle, 
remove  nozzle  bracket  screws,  and  move  bracket  and  nozzle  out  of 
the  way. 

(6)  Remove  Upper  Fuel  Tank  Outlet  Flange.  Loosen  hose 
clamps,  remove  flange  screws,  and  remove  outlet  flange  and  hose  be- 
tween upper  and  lower  tank  (fig.  57). 

(7)  Remove  Air  Intake  Housing.    Refer  to  paragraph  82. 

(8)  Remove  Lower  Fuel  Tank  Filter.  Remove  engine  com- 
partment floor  plate  (par.  216  h).  From  beneath  vehicle,  disconnect 
fuel  hose  at  lower  tank  filter  housing.  NOTE:  Disconnect  air  heater 
fuel  pump  tube  to  filter  housing  if  left  lower  tank  is  to  be  removed. 
Remove  attaching  screws -from  filter  housing,  and  remove  filter  hous- 
ing and  filter  as  a  unit.    Remove  gasket  from  filter  housing  opening. 

(9)  Remove  Lower  Fuel  Tank.  Remove  tank  holding  straps 
from  hull  floor  and  hull  side  plate  (fig.  59).  Pry  lower  tank  away 
from  hull  side,  remove  wood  spacers,  and  lift  tank  from  engine  com- 
partment. 

g.     Installation  of  Lower  Fuel  Tank. 

(1)  Install  Lower  Tank  in  Engine  Compartment.  Place 
lower  fuel  tank  and  wood  spacer  in  engine  compartment.  Install  the 
fuel  spill  hose  on  lower  tank,  connect  hose  to  upper  tank  outlet  flange, 
and  install  flange  on  upper  tank.  Tighten  hose  clamps  securely. 
Working  from  beneath  vehicle,  clean  gasket  surface  on  filter  opening; 
use  a  new  gasket  and  install  fuel  filter  in  lower  tank.  Connect  fuel 
hose  to  filter  housing.  Install  lower  tank  retaining  straps  to  hull  floor. 
Install  engine  compartment  floor  plate  (par.  216  o).  In  the  engine 
compartment,  install  the  upper  retaining  straps  to  lower  fuel  tank. 

(2)  Install  Air  Intake  Housing.    Refer  to  paragraph  82. 

(3 )  Install  Fire  Extinguisher  Nozzle.  Position  nozzle  bracket 
on  sponson  cover  plate,  install  screws,  and  tighten  tube  connection  to 
nozzle. 

(4)  Install  Air  Cleaners.  Refer  to  paragraph  81  <1. 

(5)  Install  Expansion  Tank.  Position  expansion  tank  on  spon- 
son cover  plate  and  install  attaching  screws.  Connect  expansion  tank 
hoses  and  tubes  to  radiator,  and  tighten  hose  clamps. 

(6)  Install  Engine  Compartment  Cover  Plates,  Doors,  and 
Splash  Panel.    Refer  to  paragraphs  213  and  214. 

(7)  Fill  Fuel  and  Cooling  Systems.  Refer  to  paragraphs  65 
b  and  118  g. 
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66.    FUEL  GAGE  AND  CONTROL  SWITCH. 

a.  Description.  The  fuel  gage  and  control  switch  are  mounted 
separately  on  the  upper  right  corner  of  the  instrument  panel  (fig.  12). 
The  fuel  gage  registers  the  level  of  fuel  only  in  the  upper  fuel  tank 
of  each  set  of  tanks,  depending  upon  the  position  of  the  control  switch. 
The  fuel  gage  Is  operated  electrically  by  the  gage  tinit  in  the  upper 
tanks.  Turning  the  control  switch  lever  to  either  "R"  or  "L**  will 
register  the  level  of  fuel  in  the  right  or  left  upper  fuel  tank,  respec- 
tively. 

b.  Removal  of  Fuel  Gage.  Remove  the  instrument  panel  case 
cover  (par.  186  d).  Remove  wmm%  and  washers  from  plug  receplade 
support  posts  and  move  receptacle  case  out  of  the  way  as  far  as  at- 
tached wires  permit.  Disconnect  the  two  wires  from  gage  terminal 
posts  and  remove  the  fiber  shield  Remove  uute  and  lock  wa^r 
from  gage  mounting  studs,  and  remove  the  gage  support  fmcket 
Remove  the  fuel  gage. 

c.  Installation  of  Fuel  Gage.  Position  the  fuel  gage  and  support 
bracket  on  the  instrument  panel  case  cover,  and  install  lock  washers 
and  nuts.  Ini^U  the  fiber  shield  on  gage  tenninftt  posts.  Comiect 
Na  60  wire  to  the  24-volt  terminal  and  Na  74  wire  to  Hie  fuel  piga 
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terminal  (fig.  202).  Install  lock  washers  and  nuts,  and  tighten  se- 
curely. Position  plug  receptacle  case  on  support  posts,  install  lock 
washers  and  screws,  and  tighten  securely.  Install  instrument  panel 
case  cover  (par.  186  e). 

d.  Removal  of  Fuel  Gage  Control  Switch.  Remove  the  instru- 
ment panel  case  cover  (par.  186  <1).  Remove  switch  lever  holding 
screw,  lock  washer,  and  switch  lever.  Remove  switch  lock  nut,  lock 
washer,  and  switch  lever  position  plate.  Disconnect  the  three  wires 
to  switch,  and  remove  the  flat  washer  from  instrument  panel  face- 
plate. 

e.  InBtallation  of  Fuel  Gage  Control  Switch,  Install  the  flat 
washer  on  switch  shaft  and  position  switch  on  instrument  panel 
faceplate.  Be  sure  that  dowel  pin  on  switch  seats  in  dowel  pin  hole 
in  the  faceplate.  Install  switch  lever  on  plate  on  dowel  pin.  Install 
lock  washer  and  switch  lock  nut.  Install  switch  lever,  lock  washer, 
and  holding  screw.  Connect  No.  70  wire  to  No.  1  terminal,  No.  74 
wire  to  center  terminal,  and  No.  71  wire  to  No.  5  terminal  (fig.  202). 
Tighten  terminal  bolts  and  nuts  securely.  Install  instrument  panel 
case  cover  (par.  186  e).  Turn  battery  master  switch  "ON"  and 
operate  the  switch  to  test  installation. 


a.  Description.  A  fuel  gage  tank  unit  is  mounted  in  the  upper 
fuel  tank  of  each  set  of  tanks  (fig.  56).  It  consists  of  a  float  and 
arm  assembly  which  extends  down  into  the  tank.  Various  positions 
of  the  tank  unit  float  arm  will  cut  in  resistance,  varying  the  current 
flowing  through  the  fuel  gage  which  registers  the  level  of  fuel  in  the 
tank. 

h.  Removal.  Perform  operations  for  removal  of  upper  fuel  tank 
as  outlined  in  paragraph  65  <1,  until  tank  can  be  pulled  out  far 
enough  to  expose  fuel  gage  unit.  Disconnect  the  wire  from  the  gage 
unit  terminal.  Remove  attaching  screws,  washers,  and  gasket,  and 
lift  gage  unit  from  the  tank. 

c.  Installation.  Use  a  new  gasket  and  install  fuel  gage  tank  unit 
in  upper  tank.  Tighten  screws  evenly  and  securely.  Connect  wire 
to  gage  unit  terminal.  Follow  procedure  for  installation  of  upper 
fuel  tank  as  outlined  in  paragraph  65  e.  Fill  the  fuel  tanks  (par. 
65  1>)  and  check  hose  connections  for  leaks.  Turn  "ON"  battery 
master  switch  and  test  operation  of  tank  unit  by  turning  fuel  gage 
control  switch  to  set  of  tanks  serviced. 


a.  Description.  The  fuel  filters  separate  the  foreign  matter  from 
the  fuel  before  it  reaches  the  injectors.  The  injectors  are  protected 
from  harmful  solid  material,  which  may  be  in  the  fuel,  by  two  small 


67.    FUEL  GAGE  TANK  UNIT. 


68.    FUEL  FILTERS. 
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Figure  62  —  Fuel  Pump  and  Engine  Fuel  Filter 


filters  within  the  injector  body.  The  fuel  filter  installed  in  each 
lower  fuel  tank  (fig.  60)  is  a  screen-type  element  which  projects 
inside  the  tank  and  is  bolted  on  the  inmde  to  the  filter  hooting,  A 
filter,  with  replaceable  type  element,  is  mounted  on  each  engine  at 

the  flywheel  end  (fig.  62). 

b.  Servicing  Fuel  Tank  Filter.  Clean  the  fuel  tank  filter  element 
whenever  the  fuel  tank  or  power  unit  is  removed.    Make  sure  that 
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Figure  64  —  Measuring  Fuel  Flow  and  Testing  for  Air 


fuel  tank  selector  valve  control  handle  is  in  "OFF"  position  on  the 
set  of  tanks  being  serviced  and  the  lower  fuel  tank  is  drained  (par. 
65  c).  With  engine  in  the  vehicle,  the  fuel  tank  filter  can  be  reached 
1^  first  removing  engine  compartment  floor  plate  (par.  216  li). 
Disconnect  the  fuel  tubes  to  air  heater  pumps  and  fuel  shut-off 
valve.  Remove  filter  assembly  from  tank  (subpar.  <•  below).  Hold 
filter  retainer  and  remove  cotter  pin  and  safety  nut.  Lift  filter  re- 
tailer and  etetnent  from  cover  tlud  (fig.  60).  Wash  the  element 
with  Diesel  fuel  oil.  CAUTION:  Do  not  use  a  brush  to  clean  ele- 
ment. Blow  the  element  dry  with  reduced  air  pressure  so  as  not  to 
damage  lAie  i^reen.  P^otitton  llllMf  •leiueiit  and  letafiiiar  on  <NQf¥ef 
stud,  initall  safety  nut,  and  cotter  pin.    fostall  filter  ammbly  to 
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tttfik;  install  lode  wailim  and  cap  ici«ws»  and  tightm  weoly.  Con- 
nect fuel  tubes  to  filtor  liotiaing.   FUl  upper  and  lower  tanks  witli 

Diesel  fuel  oil. 

c.  Removal  of  Fuel  Tank  Filler.  Tun;  fuel  tank  selector  valve 
control  handle  to  **OFF^  position  on  set  of  tanles  being  serviced 
Drain  upper  and  lower  fuel  tanks  (par.  65  c).  Remove  engine  com- 
partment floor  plate  (par.  216  U),  From  beneath  the  vehicle,  dis- 
connect fuel  tubes  at  filter  housing  and  stop  them  up  to  prevent 
loss  of  fuel  and  entrance  of  dirt  Remove  cap  screws  and  lock  wall- 
ers whtc^tettach  filter  housing  to  fuel  tank  flange  (fig.  60).  With- 
draw  t^i^lter  assembly  from  fuel  tank.  Remove  the  gayest  from 
tank  flange. 

d.  Installation  of  Fuel  Tank  Filter.  Install  new  gasket  on  fuel 
tailk  flange.  Position  filter  assembly  in  lower  fuel  tank  Install  lock 

washers  and  cap  screws,  and  tighten  evenly.  Connect  fuel  tubes  to 
filter  housing.  Fill  upper  and  lower  fuel  tanks  with  Diesel  fuel  oiL 
Run  engines,  and  exainfaie  fuel  tubes  and  conneetkMis  for  leaks.  In- 
stall engkie  compartment  floor  plate  (par.  216  e). 

e.  Servk^ng  £ngino  Fuel  Filter. 

(1)  Draining  Engine  Fuel  Filter.  Open  the  filter  drain  code 
at  the  base  of  the  filter  and  drain  approximately  V4  pint  to  remove 
trapped  water  and  sediment.    Then  close  the  drain  cock. 

(2)  Rbplacinq  Engine  Fuel  Filter  Blbment.  Turn  fuel 
tank  selector  valve  control  handle  to  "OFF"  position.  Open  the 
filter  drain  cock  and  drain  the  filter  shell  (fig.  62).  Remove  the 
shell  and  wipe  clean  with  a  cloth  soaked  in  Diesel  fuel  oil.  Close 
the  drain  cock.  Use  new  gaskets  throughout  and  replace  filter  ele- 
ment (fig,  61).  Assemble  the  filter  and  install  on  cover  bracket 
Turn  the  fuel  tank  selector  control  valve  to  either  right  or  left  set 
of  tanks  (fig.  136).  Disconnect  both  fuel  tubes  to  engine  fitter  and 
remove  inlet  and  outlet  elbows.  Using  a  small  funnel,  pour  clean 
fuel  into  the  filter  inlet  until  it  flows  from  the  outlet  opening.  In- 
stall the  elbows  and  connect  the  fuel  tubes.  Tighten  connections, 
run  en^ne,  and  examine  for  leaks. 

f.  Removal  of  Engine  Fuel  Filto'.  Turn  fuel  tank  selector  valve 

control  to  "OFF"  position.  Open  the  drain  cock  (fig,  61)  on  the 
filter  and  drain  the  filter  shell.  Disconnect  both  inlet  and  outlet  fuel 
connections  on  the  filter.  Remove  shell  by  unscrewing  stud  at  bot- 
tom and  remove  stud,  shell,  gaskets,  and  element  Remove  two 
screws  which  attach  cover  to  cylinder  head  'and  remove  the  filter 
cover. 

g.  Installation  of  Engine  Fuel  Filter.  Install  filter  cover  on  cylin- 
der head,  but  do  not  tighten  screws,   Connect  inlet  and  outlet  fuel 
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tubes,  and  tiglbten  cover  screws.  X&staU  Hie  filter  element  and  s!iel]» 
and  tighten  stud.  Follow  procedure  to  fill  the  filter  shell  as  outlined 
in  subparagraph  e  (2)  above. 

FUEL  TANK  SELECTOR  VALVE, 
a.    Description.    The  fuel  tank  selector  valve  controls  the  fuel 
supply  from  either  set  of  tanks  (fig.  136).    With  valve  in  "RH" 
pQ^doOy  liiet  la  supplied  to  bolli  engines  irm  Ite  set  ol  tmakB  en 
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right  side  of  vehicle;  in  "LH"  position,  fuel  supply  is  from  the  tanks 
on  left  side  of  vehicle.  Return  fuel  from  the  injectors  is  pumped 
into  the  upper  tank  ol  the  set  in  uae. 

hm  Removal.  Remove  engine  compartment  side  cover  plate  and 
door  (par.  213  e).  Remove  engine  compartment  splash  panel  (par. 
214  <1).  Remove  two  air  cleaners  toward  flywheel  end  of  right 
engine.  Drain  fuel  from  both  right  and  left  fuel  tanks,  if  necessary, 
so  tiiot  fuel  level  in  both  sets  of  tanks  is  less  than  three-quarters  full 
Disconnect  all  fuel  lines  on  fuel  tank  selector  valve.  In  fighting 
compartment,  unscrew  nut  and  remove  valve  handle.  Unscrew  two 
bolts  at  bottom  of  valve  plate  while  valve  is  being  supported  in 
ifflgintf  oompartmeoC 
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Figurm  69  —  Fuel  fii/«€f or 


c.  Installation.  While  valve  is  held  In  position  in  engine  compart- 
ment, install  two  bolts  from  fighting  compartment  side  and  tighten. 
Install  valve  handle  and  tighten  nut  In  engine  compartment,  at- 
tach fuel  Hiies  to  Tflhre  and  tighten  all  connectkm*  Install  the  two 
air  cleaners.  Turn  fuel  selector  valve  to  "RH*  or  "LH."  Start 
engines  and  examine  fuel  connections  for  leaks;  then  shift  fuel  tank 
selector  valve  to  other  set  of  tanks  and  again  examine  connactiona 
for  leaka  Install  engine  splash  panel  (par.  214  e).  InataU  angiiie 
compartment  side  cover  plate  and  door  (par.  213  d). 
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7<k  FUEL 

a«  Deaeription.  Ptefomed  tle^l  tubes  are  med  where  a  rigid 
installation  is  required,  and  are  connected  ia  the  fuel  system  h^y 

short  lengths  of  flexible  hose  or  special  compression  fittings  (fig,  57). 
Flexible  hoses  are  joined  to  the  steel  tubes  by  thumbscrew  hose 
dampt^  used  where  heavy  vibration  or  repeated  matnte- 

nance  operations  are  anticipated.  The  steel  tubes  are  fastened  to 
the  hull  floor  and  engine  compartment  bulkhead  by  tube  clamps. 

b.  Inspection.  Inspect  fuel  tubes  frequently  for  leakage  in  the 
tubes  or  at  fittings.  Tighten  the  fittings  and  hose  clamps  only  when 
necessary  to  prevent  fuel  leakage.  CAUTION:  Do  not  overtighten 
fuel  fittings  as  this  will  damage  the  seal  Replace  all  crushed  or 
restricted  fuel  tubes  and  hoses.  If  a  tube  or  hose  contacts  any 
object  ^ich  mif^  result  in  chafing  or  restriction,  it  must  be  repo- 
sitioned or  insulated  to  prevent  contact.  Due  to  adequate  filtering 
of  the  fuel,  it  should  not  be  necessary  to  remove  fuel  tubes  or  hoses 
for  cleaning. 

e*  Removal.  Disconnect  the  fiiel  tube  fittings  carefully.  Use 
tight  fitting  wrenches  of  proper  mm  to  hold  elbow,  bushing,  or  mpple 
from  turning.  Protect  the  open  fittings  and  tubes  with  tape  to  pre- 
vent entrance  of  dirt  Do  not  bend  the  steel  tubes  to  gain  access  to 
oiliar  taiitB»  but  remove  the  tubes  where  practical. 

d«    Ibsitidlatlon.  Before  installation,  make  sure  threads  and  sleeves 

of  fittings  are  clean  and  free  of  dirt  particles.  Spring  the  steel  tubes 
or  bend  the  hoses  to  start  the  threads  squarely,  to  avoid  cross-thread- 
ing. Use  sufficient  pressure  when  tightening  connections  to  prevent 
]eak%  but  avoid  ove/streisbig  the  ^ireada  or  connectioni.  When 
possible,  use  preformed  steel  tubes  for  replacement.  When  neces- 
sary to  make  replacements  for  bulk  length,  first  measure  the  devel- 
oped length  of  the  tube  to  be  replaced.  Cut  ^e  new  tube  of  suf- 
ficient length  to  allow  for  bendSi  Use  eotreme  care  in  bending 
new  tubing  to  avoid  kinking.  In  many  cases,  bends  can  be  made 
with,  a  larger  radius  than  used  in  forming  the  original  tube.  After 
^  tube  is  fitted,  ch«si  both  ends  off  witi^  a  fine  Sim.  Mmmm  the 
burs  on  inside  and  outside  of  tube.  Place  the  correct  nut  and  sleeve 
on  jeach  end  of  the  tube. 


a.  Description.  A  fuel  pump  is  mounted  on  the  rear  end  of  the 
blower  housing  at  the  flywheel  end  of  each  engine  (fig.  62).  The 
pump  is  the  spring-loaded  vane  type  with  a  capacity  of  approxi- 
mately 40  gallons  per  hour  at  2»OO0  engine  revohirtjons  per  fninute. 
The  pump  is  driven  by  the  lower  rotor  shaft  of  the  blower.  A 
spring-loaded  relief  valve  (fig.  62)  in  the  pump  body  prevents  pres- 
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FigurA  70  —  TBsfing  /n/ecfor  Operation  With  Engine  Running 


sure  in  fuel  tubes  rising  above  55  pounds  per  square  inch.  The 
pump  for  the  left  (LC)  engine  is  marked  "RH  IN"  and  the  pump 
for  the  right  (LA)  engine  is  marked  "LH  IN."  The  relief  valves 
within  ^  pumps  are  membled  facisig  in  opposite  diiecticHiSy  and 
these  marklnp  must  be  followed  when  installing  the  pumpa. 

b.  Inspection.  Examine  the  pump  cover  and'body,  and  the  gaskets 
for  leaks.  If  fuel  drips  from  vent  in  pump  flange,  it  indicates  de- 
fective oil  seals,  and  the  pump  must  be  replaced.  Remove  the  fuel 
pump  (subpar.  e  below)  and  rotate  the  pump  shaft.  It  should  ttirn 
freely  without  bind  or  end  play.  The  fuel  pump  will  not  be  dis- 
assembled by  the  using  arms,  but  will  be  replaced  as  a  unit  Install 
the  fuel  pinnp  on  blower  housing  (sul^«  f  below)* 

e*  Test  FmI  Pmnp  Frmmxm.  Dfseonnect  the  engine  fuel  filler 
to  ftiel  manilold  tube  at  lower  fuel  manifold  (fig.  62)»  OHmect  hoee 
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on  fuel  pressure  gage  (4 1-G- 198-75)  to  tube  and  fuel  manifold.  Run 
engim  at  600  to  800  revolizti<»is  per  minute.    Fuel  pressure  gage 

should  read  10  or  more  pounds  per  square  inch.  Stop  engine,  discon- 
nect fuel  pressure  gage  hoses,  and  connect  tube  to  fuel  manifold. 

d.  Te&t  Fuel  Pump  Capacity.  In  the  fuel  system  of  the  engine 
being  serviced,  disconnect  die  fuel  return  Itose  from  t^e  fuel  return 
tube  on  the  bulkhead  (fig.  64).  Attach  hose  of  suitable  length  to 
fuel  return  tube  connection,  place  the  end  of  the  hose  in  a  suitable 
container,  and  run  the  engine  at  1,200  revolutions  per  minute.  Fuel 
pomp  should  deMver  at  least  %  gtfloii  of  fuel  pi^*  mliiiite  In  cxetm 
of  fuel  used  by  ruimiiig  eni^.  Stop  en^ne  and  connect  hoae  to  tm. 
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figure  Tl'-Rmmmting  Fv^l  fnftdor,  Clsfng  Rtmovtr  f4l«ll-297(l-300; 

e.  RemovaL  Turn  fuel  control  valve  to  "OFF"  position.  Remove 
tte  air  ctmmm  (par.  81  c>  wMeh  mrm  atoira  tlia  fiiat  pomp  being 

serviced.  Cover  air  intake  housing  to  prevent  entrance  of  dirt.  Re- 
move the  bolt  which  attaches  bracket  to  drip  shield  (hg.  62).  Di&- 
ccminict  berth  fuel  tubes  at  the  fuel  pump.  Remove  the  cap  screws 
wbidl  aittach  fuel  pump  to  blower  housing  with  fuel  pump  wrench 
(41-W-1495-100)  (fig.  65).  Remove  drip  shield  and  gasket  Re- 
move coupling  fork  from  inner  end  of  rotor. 

{.  In^tallatioii.  Fuel  pump  marked  '*RH  IN"  must  be  installed 
on  IX^  engfue  cm  left  side  of  vehicle  and  fuel  pump  marked  IN^ 

on  LA  engine  on  the  right  side  of  vehicle.  Both  pumps  will  be  in- 
stalled with  the  inlet  connection  toward  the  cylinder  block.  Install 
drip  shield  on  pump  with  cap  screws  and  lock  washers.  Place  coup- 
ling lode  on  square  end  of  rotor  ^aft  with  ends  of  fork  away  from 
pump.  Install  a  new  gasket  on  pump  flange  over  cap  screws.  Install 
pump  on  blower  housing,  making  sure  coupling  fork  engages  with 
lower  rotor  shaft   Install  cap  screws  and  kick  washers,  and  tighten 
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Figurm  73  —  ftocJcar  Arni  Posiflon  Wfieii  Jtamovlng  Injector 

wmb^  with  fuel  fNunp  wtwdi  (41-W-1495-100).  Attacli  drip  sliieid 

bracket  to  drip  shield.  Connect  fuel  tubes  to  pump.  Install  air 
cleaners  (par.  81  d).  Turn  fuel  control  valve  to  "ON"  position. 
Run  engine,  and  eheck  fuel  pump  and  coimectkm  for  leaks.  Tsgltten 
screws  if  required. 

TS.  iVBL  MANiroim 

a*    Description.    The  fuel  nissiifolds  are  mounted  on  the  outer 

side  of  the  cylinder  heads  (fig.  66).  Fuel  injectors  are  supplied  with 
fuel  through  the  lower  or  inlet  manifold  which  is  connected  to  the 
engine  fuel  filter  (fig.  62).  The  uf^ier  manifold  returns  the  taoesi 
fuel  from  the  injectors  ^ough  a  hose  and  fuel  tube  to  the  set  <d 
tanks  from  which  it  was  drawn. 

b.  Inspection.  Remove  the  upper  and  lower  fuel  manifolds 
(subpar.  c  below).  Inspect  the  tapered  seats  in  the  manifold  tees  for 
scoring  and  dirt  on  the  seat  Aflar  nistailatlon  of  fuel  manifolds  and 
connectors,  examine  connections  for  lealuMiee. 

c.  Removal.  Remove  air  cleaners  (par.  81c)  and  cover  air  intake 
housing.  Remove  rocker  arm  cover  (par.  60  b).  Disconnect  fuel 
tub^  and  hose  from  manifokis.  Disconnect  ii^eqtor  connector  pipes 
from  fuel  connectors  (fig.  66).  Loosen  pipes  at  injectom  and  awing 
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pipes  out  of  the  way.  Loosen  lock  nuts  on  connectors  and  screw  con- 
nectors out  of  cylinder  head.  Discard  the  copper  washers,  for  they 
cannot  be  used  again  and  must  be  replaced.  Remove  manifolds  with- 
out binding  tee  connectors  in  cylinder  head. 

d.  Installation.  Clean  holes  in  cylinder  head  for  fuel  manifold 
and  make  sure  seats  are  clean.  Install  the  manifold  in  the  lower 
openings  of  the  cylinder  head  with  the  tees  on  the  top  side.  Install 
new  copper  washers  on  manifold  connectors  and  screw  connectors 
into  cylinder  head  while  moving  manifold  to  seat  each  connector  in 
tapered  seat  in  tee.  Tighten  connectors  evenly  and  turn  down  lock 
nuts  to  compress  copper  washers  (fig.  66).  Connect  injector  connec- 
tor pipes  to  top  of  manifold  connectors.  Tighten  pipes  at  injectors. 
Install  upper  or  return  manifold  with  tees  on  bottom  side.  Use  new 
copper  washers  and  repeat  operations  to  install  connectors.  Connect 
the  fuel  tube  to  inlet  manifold,  and  fuel  hose  to  return  manifold.  In- 
stall air  cleaner  (par.  81  d).  Start  engine  and  check  all  connections 
for  leaks.  CAUTION :  AU  fuel  ccnnections  must  be  leakproof.  Diessl 
fuel  oil  leaks  in  the  cylinder  head  will  dilute  lubricating  oil  and  cause 
serious  damage  to  engine  bearings.  Install  rocker  arm  cover  (par. 
60  c). 

73.    AIR  HEATER  FUEL  PUMPS. 

a.  Description.  The  two  air  heater  pumps,  one  for  each  engine, 
and  shut-off  valve  are  bracket-mounted  in  front  of  the  driver  (fig. 
67).  The  pumps  are  hand-operated  to  supply  fuel  to  the  air  heaters 
for  starting  engines  in  cold  weather  (par.  26).  The  pumps  are  sup- 
plied with  fuel  from  the  left  lower  fuel  tank  and  are  both  connected 
to  the  shut-off  valve  by  a  single  jumper  tube.  Operation  of  the  pumps 
and  shut-off  valve  is  described  in  paragraph  17  d. 

b.  Servicing.  Servicing  the  air  heater  fuel  pumps  will  consist  of 
replacement  of  the  plunger  pistons.  Turn  pump  shut-off  valve  to 
"OFF"  position.  Remove  the  pump  plunger  as  outlined  in  subpar- 
agraph c  below.  Remove  piston  retaining  screw  at  end  of  the  plunger 
rod,  and  remove  pistons  and  separator  washer.  Install  new  pistons 
and  separator  washer,  making  sure  that  cupped  ends  of  the  pistons 
face  away  from  each  other.  Install  retaining  screw  and  tighten  se- 
curely. Insert  pump  plunger  in  pump  body  and  tighten  pump  plunger 
nut.  Turn  on  pump  shut-off  valve,  work  the  pumps  to  test  operation, 
and  check  cortnections  for  leaks. 

c.  Removal.  Turn  pump  shut-off  valve  to  "OFF"  position.  Dis- 
connect the  air  heater  pump  to  bulkhead  tubes  at  both  pumps  (fig. 
67).  Disconnect  the  fuel  jumper  tube  at  the  elbow  on  the  tee  be- 
tween the  pumps.  Unscrew  both  the  pump  plunger  nut  and  pump 
panel  nut  from  the  pump  bodies  on  the  face  of  the  bracket.  Pull  the 
pump  plungers  from  the  pumps  and  remove  the  panel  nuts.  Remove 
the  elbow  from  each  pump. 
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d.  Installation.  Install  elbows  on  new  pumps  in  same  position 
as  on  pumps  removed.  Connect  pumps  with  tee.  Remove  plunger 
nuts  and  plungers  from  both  pumps.  Adjust  nuts  on  pump  bodies  so 
that  bodies  will  project  through  bracket  sufficiently  to  permit  tighten- 
ing panel  nuts  on  the  face  of  the  bracket.  Install  pump  plungers, 
and  tighten  plunger  nuts  and  panel  nuts.  Connect  the  fuel  jumper 
tube  to  the  elbow  on  the  tee  cross  connection  between  the  pumps. 
Connect  the  air  heater  pump-to-bulkhead  tubes  to  both  pumps.  Turn 
on  pump  shut-off  valve  and  operate  pumps  to  check  all  connections 
for  leaks. 

74.    FUEL  INJECTORS. 

a.  Description.  The  fuel  injectors  (figs.  68  and  69)  are  mounted 
in  the  cylinder  head  with  their  spray  tips  projecting  into  the  cylinder 
combustion  chamber.  The  injectors  accurately  measure  the  fuel  and 
force  a  finely  atomized  spray  into  the  cylinders  at  the  end  of  the 
compression  stroke  of  the  piston.  Combustion  takes  place  when  the 
atomized  fuel  is  mixed  with  the  air  which  has  been  heated  by  the 
high  compression  within  the  combustion  chamber.  The  injector 
plunger  has  a  hehcal  groove  at  the  lower  end,  and  a  gear  near  the 
upper  end  which  meshes  with  the  teeth  in  the  injector  rack.  Moving 
the  rack  in  or  out  rotates  the  plunger  and  changes  the  position  of 
the  groove  in  relation  to  the  fuel  ports.  This  accurately  measures  the 
amount  of  fuel  injected  at  each  stroke.  When  the  rack  is  all  the  way 
in,  the  maximum  amount  of  fuel  is  injected.  If  the  rack  is  pulled  all 
the  way  out,  no  fuel  is  injected. 

I).  Testing  Fuel  Injectors.  With  the  engines  stopped,  place 
throttle  in  idling  position  and  open  fuel  control  valves  on  either 
right-  or  left-hand  set  of  tanks.  Lock  out  both  clutches.  Remove 
rocker  arm  cover. 

(1)  "Popping"  Injectors.  Start  the  test  on  cylinder  which  has 
both  exhaust  valves  closed.  Press  down  on  the  injector  follower 
with  a  heavy  screwdriver  until  the  injector  "pops."  If  the  injector 
has  a  sharp  firm  "pop,"  it  is  probably  in  good  condition.  Crank  the 
engine  as  required  to  close  exhaust  valves  in  the  other  cylinders 
and  complete  the  test  on  all  injectors.  Replace  any  injector  that 
is  unusually  weak  or  fails  to  "pop." 

(2)  Test  Injector  Operation.  To  test  injector  operation,  run 
engine  at  idling  speed  and  hold  down  on  injector  follower  to  shut 
off  the  injector  (fig.  70).  If  there  is  no  change  in  the  operation  of 
the  engine,  it  probably  indicates  that  the  injector  is  not  functioning. 
Completely  loosen  both  adjusting  screws  on  rack  control  lever  (fig. 
68)  so  the  injector  rack  can  be  moved  freely  in  and  out.  Hold  the 
rack  all  the  way  in.  This  cylinder  should  fire  with  a  sharp,  loud 
fuel  knock.    If  the  injector  in  the  cylinder  being  tested  was  found 
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to  be  normal  by  the  "popping"  test  and  fails  to  operate  with  the  rack 
all  the  way  in,  it  indicates  loss  of  compression  caused  by  faulty 
valves,  pistons,  rings,  or  improper  valve  adjustment.  Replace  de- 
fective injectors  and  correct  the  injector  rack  setting.  If  this  does 
not  remedy  the  trouble,  refer  to  Trouble  Shooting,  paragraph  46. 

c.  Timing  Fuel  Injectors.  The  plunger  follower  of  each  injector 
must  be  accurately  adjusted  to  a  certain  position  in  relation  to  the 
injector  body  after  the  injector  is  installed  in  the  engine.  Pull 
throttle  lever  to  "No-fuel"  position  and  lock.  Crank  engine  man- 
ually or  with  starter  until  exhaust  valves  are  fully  opened  in  the 
cylinder  being  serviced.  Install  timing  gage  (41-G-198-50)  in  top 
of  injector  body.  Shoulder  on  gage  stem  must  be  seated  on  injector 
body  and  one  of  the  two  milled  flats  on  the  gage  facing  the  injector 
follower  guide  (fig.  71).  Hold  push  rod  from  turning  and  loosen 
jam  nut  with  push  rod  lock  nut  wrench  (41-W-1986-200).  Adjust 
push  rod  so  that  when  timing  gage  head  is  rotated,  the  bottom  face 
of  gage  will  just  pass  over  injector  follower  guide  with  no  percep- 
tible clearance.  Tighten  push  rod  jam  nut  and  again  check  setting 
with  timing  gage.    Repeat  timing  operation  on  each  injector. 

d.  Removal.  Turn  fuel  tank  selector  control  valves  to  "OFF" 
position.  Loosen  fittings  on  fuel  manifold  connectors  and  move  fuel 
pipes  outward  to  clear  rocker  arm  shaft.  CAUTION:  Cover  in- 
jector filter  caps  on  injector  with  tape  to  prevent  dirt  entering  the 
injector.  Loosen  rocker  arm  shaft  bracket  bolts  evenly  until  free  of 
cylinder  head.  Tip  rocker  arms  and  shaft  over  toward  outside  of 
engine  (fig.  73).  Remove  nut,  washer,  and  injector  clamp  from 
hold-down  stud.  Use  remover  (41-R-2370-200)  to  pry  up  evenly 
while  guiding  rack  over  end  of  rack  control  lever  (fig.  72).  Remove 
injector  and  cover  opening  in  cylinder  head. 

e.  Inspection.  Examine  injectors  for  burned  tips,  clogged  holes, 
or  other  defects.  If  one  or  more  injector  tips  have  been  burned  due 
to  a  runaway  engine,  all  other  tips  will  have  enlarged  holes  and  the 
injectors  must  be  replaced.  All  of  the  injectors  in  any  single  engine 
must  be  of  the  same  type.  The  use  of  two  different  types  of  injec- 
tors in  the  same  engine  will  cause  a  noticeable  difference  in  power 
and  performance  at  higher  speeds,  and  make  it  difficult  to  tune  the 
engine.  The  injector  rack  must  move  freely  in  and  out  without 
excessive  play.  Blow-by  or  leaks  around  the  injector  body  must 
be  referred  to  higher  authority,  as  it  may  be  necessary  to  replace 
the  cylinder  head  assembly. 

f.  Installation.  Clean  the  injector  body  nut  and  copper  tube 
before  installing  injector.  Insert  injector  in  hole  so  that  dowel  pin 
on  injector  registers  with  hole  in  cylinder  head.  Lightly  tap  injector 
into  place  and  puide  injector  rack  over  end  of  control  lever.  Install 
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injector  clamp,  special  washer,  and  nut  on  hold-down  stud.  Tighten 
nut,  using  not  more  than  25  foot-pounds  pull  on  torque  wrench. 
CAUTION:  Tightening  injector  hold-down  clamp  more  than  the 
recommended  amount  will  damage  seat  at  lower  end  of  copper  tube. 
Position  rocker  arm  assembly  and  tighten  bracket  bolts  evenly  so  as 
not  to  spring  the  push  rods.  Remove  covering  from  injector  filter 
caps,  connect  fuel  pipes  to  injector,  and  tighten  fittings.  Position 
injector  rack  control  lever.  Time  the  injector  which  was  installed 
(subpar.  c  above).  Run  engine  until  it  warms  up  to  100°  F.  In- 
spect all  fuel  connections  for  leaks.  Adjust  exhaust  valves  on  cylin- 
der in  which  injector  was  installed  (par.  61). 

g.  Positioning  Injector  Rack.  After  installation  of  a  new  injector 
its  control  rack  position  must  be  adjusted  to  correspond  with  that 
of  the  other  injectors.  The  amount  of  fuel  injected  into  each  cylin- 
der is  governed  by  control  rack  position.  When  more  than  one 
injector  has  been  installed,  follow  the  procedure  given  in  para- 
graph 76. 

(1)  Adjust  Rack  Control  Lever.  Disconnect  governor  con- 
trol lever  rod  from  governor  control  lever.  Pull  governor  control 
lever  to  the  rear  to  move  the  injector  racks  all  the  way  in  to  "FULL- 
FUEL"  position  (fig.  74).  Loosen  adjusting  screws  on  injector  rack 
control  lever  which  operate  the  newly  installed  injector.  Screw 
down  inner  adjusting  screw  until  injector  rack  moves  in  and  strikes 
bottom,  and  the  other  racks  just  start  to  move  out.  Tighten  the 
outer  adjusting  screw  on  injector  control  tube  lever;  then  lock  the 
inner  screw. 

(2)  Check  Injector  Rack  Positions.  After  positioning  the 
rack  control  lever,  check  other  racks  to  determine  if  any  has  moved 
out.  Pry  inward  on  each  of  the  other  racks  (fig.  75).  If  any  of  the 
racks  can  be  moved  in,  the  positioned  lever  was  set  too  far  toward 
the  injector.  Readjust  lever  by  backing  off  on  the  inner  screw  and 
tightening  the  outer  adjusting  screw.  Check  injector  rack  "No-fuel" 
position  adjustment.  Move  governor  control  lever  forward  into  "No- 
Fuel"  position.  Press  down  on  injector  control  tube  lever.  Injector 
racks  must  move  outward  -'i  inch  to  a  position  where  the  round 
shoulder  on  the  rack  is  approximately  Vs  inch  from  injector  body. 
Connect  governor  control  lever  rod  to  governor  control  lever. 

75.    INJECTOR  CONTROL  TUBES. 

a.  Description.  The  injector  control  tubes  (figs.  68  and  72)  carry 
the  rack  control  levers  which  operate  the  injector  racks.  The  tubes 
are  mounted  in  brackets  and  have  a  coil  spring  which  maintains  a 
twisting  force  on  the  tube,  tending  to  hold  the  injector  racks  in 
"No-fuel"  position.  The  six  control  levers  on  each  control  tube  are 
individually  adjustable  so  that  the  rack  setting  for  each  injector  can 
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be  adjusted  independently  of  the  others.  The  injector  control  tube 
is  operated  by  the  control  tube  lever  at  the  fan  end  of  the  tubet 
which  is  linked  to  the  governor  control  lever. 

b.  Removal.  Remove  rocker  arm  cover  (par.  60  b).  Disconnect 
^  goveifior  control  link  «t  contFol  tube  lever,  R«nov»  conlrol 
tube  motmtk^  bracket  cap  screws  and  lock  waiherii  and  lift  out 
control  tube  and  bracket  assembly  (fig.  77). 

c«  Disassembly.  If  the  control  tube  is  to  be  replaced,  the  injector 
raek  control  levers  must  be  taken  off  the  tube  removed,  and  installed 
on  the  new  tube.  Slide  the  bracket  off  the  end  of  tbe  tube  opposite 
the  control  lever  end.  Loosen  adjusting  screws  on  top  of  each  in- 
jector rack  lever  sufficiently  to  permit  levers  to  move  on  the  tube, 
ilide  Hie  lever%  rttiim  aprhigi  end  tube  tmelwt  off  Hbm  tube.  Re- 
fiidve  batting  fKW3&  eecb  ccjiiln^  tube  moimling  hceeketi 

d.  Inspection.  Examine  control  tube  mounting  bradeet  bearings, 
and  replace  if  rough  or  worn. 
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e.  Assembly.  Install  bearing  in  each  control  tube  mounting 
bracket.  Install  bracket  on  tube  with  foot  pointing  toward  control 
tube  lever.  Position  return  spring  on  tube  against  the  bracket  with 
long  end  of  spring  away  frmn  braclc^  Slide  levers  cm  tube  otie  at  a 
time  m  ^at  ends  of  levers  will  extend  towaitl  injectors  wlieii  assembly 
is  installed  on  cylinder  head.  Center  the  levers  over  the  adjusting 
screw  notches  in  the  tube,  and  move  back  and  forth  while  turning 
down  the  adjusting  screws  to  enter  the  screws  in  the  notches.  Do  not 
tighten  the  adjiisting  screws.  Install  remaining  bracket  wkHk  foot 
pointing  toward  flywheel  end  of  engine. 

f.  Installalion.  Position  injector  control  tube  assembly  on  cylin- 
der head.  Move  injector  racks  so  they  will  engage  the  rack  control 
levers.  Install  bracket  cap  screws  and  lock  washers.  Operate  control 
tube  by  hand  while  tightening  bracket  screws.  Make  sure  there  is  no 
banding  of  control  tube  in  bearingn  aft^  screws  are  tight.  Hook  end 
of  return  spring  over  the  adjacent  rack  control  lever.  Connect  gov- 
ernor control  link  to  tube  lever.  Aline  the  injector  rack  control  levers 
with  each  injector  rack  so  there  is  no  binding.  Adjust  injector  rack 
control  levers  (par.  74  g  (1)).. 
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76.    INJECTOR  RACK  ADJI  STMKNT. 


a.  A<ljustment  <>f  Inj*'cli>r  Rack.  (Control  Lrxers.  Best  engine 
performance  and  maximum  power  output  cannot  be  obtained  unless 
injector  racks  are  positioned  accurately  with  relation  to  the  governor. 
The  injector  rack  levers  must  be  adjusted  to  operate  all  injector 
racks  uniformly  so  that  equal  power  will  be  developed  in  each  cylin- 
der. Make  all  adjustments  in  the  order  given  in  the  following  pro- 
cedure : 

(1)  Adjust  Rack  Control  Lever  for  Injector  in  No.  1 
Cylinder.  Move  the  governor  control  lever  to  position  injector  racks 
all  the  way  in,  which  is  the  ''Full-Fuel"  position.  Loosen  the  ad- 
justing screws  on  the  rack  all  the  way  in.  Turn  down  the  inner  ad- 
justing screw  on  rack  control  lever.  When  a  definite  increase  in 
turning  effort  is  felt,  the  idling  adjusting  screw  in  the  end  of  the 
governor  housing  will  move  outward  slightly.  Back  off  one-third 
turn  on  the  inner  adjusting  screw.  Turn  down  the  outer  adjusting 
screw  to  lock;  then  lock  the  inner  screw, 

(2)  Check  Injector  Rack  Control  Lever  Adjustment. 
Move  the  governor  control  lever  (fig.  74)  from  idling  to  "Full-Fuel" 
position.  If  suddenly  increased  resistance  is  met  at  the  end  of  its 
travel,  the  rack  control  lever  which  operates  injector  in  No.  1  cylinder 
is  positioned  too  far  toward  the  injector.  Correct  the  control  lever 
position  by  backing  off  slightly  on  inner  adjusting  screw  and  tighten- 
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ing  the  outer  adjusting  screw  to  lock.  Recheck  position  of  rack  con- 
trol lever  with  same  procedure.  Next,  hold  governor  control  lever  in 
"Full-Fuel"  position  and  push  down  firmly  on  the  injector  control 
tube  lever.  The  rack  on  injector  in  No.  1  cylinder  must  move  slightly 
outward  (%4  to  Y^-y  inch)  before  an  increase  in  force  is  required  and 
before  the  idle  adjusting  screw  on  the  governor  housing  begins  to 
move  outward.  If  the  rack  moves  out  more  than  %2  inch,  back  off 
slightly  on  the  rack  control  lever  outer  adjusting  screw  and  tighten 
the  inner  screw  to  lock. 

(3)  Balance  Injector  Control  Racks.  Pull  control  tube  lever 
up  to  hold  rack  for  injector  in  No.  1  cylinder  all  the  way  into  "Full- 
Fuel''  position.  Turn  the  inner  adjusting  screw  on  the  next  rack 
control  lever  until  rack  reaches  end  of  stroke,  but  does  not  cause  per- 
ceptible outward  movement  of  rack  for  injector  in  No.  1  cylinder. 
Tighten  the  outer  screw  and  lock  the  inner  screw  (fig.  74).  Use  the 
same  procedure  to  adjust  remaining  rack  control  levers. 

(4)  Check  "No-Fuel"  Position  of  Injector  Racks.  Hold  the 
governor  control  lever  in  "No-Fuel"  position.  Note  position  of  in- 
jector racks  and  push  down  on  the  injector  control  tube  lever.  The 
racks  must  move  outward  %  5  inch.  In  this  position,  the  distance 
from  the  shoulder  on  the  rack  to  the  injector  body  must  be  -'30  inch 
(fig.  76).  Attach  throttle  control  link  to  the  governor  control  lever. 
Hook  the  retracting  spring  in  position. 

(5)  Adjust  Engine  Idling  Speed.  Refer  to  paragraph  77  e  (2). 


a.  Description.  Each  engine  is  equipped  with  a  speed-limiting 
spring  and  flyweight-type  mechanical  governor  (fig.  77).  The  gov- 
ernor is  mounted  at  the  front  of  the  blower  and  is  driven  by  the  upper 
rotor  of  the  blower.  The  governor  is  adjusted  to  provide  an  engine 
idling  speed  of  approximately  400  revolutions  per  minute  and  limits 
the  top  speed  to  2,100  revolutions  per  minute.  If  the  governor  gets 
out  of  adjustment,  or  after  removal  and  installation,  adjust  the  injec- 
tor rack  control  levers  (par.  76  a)  and  adjust  the  governor  (subpar. 
e  below). 

b.  Removal.  The  governor  usually  is  removed  as  two  subassem- 
blies, the  governor  control  housing  and  the  governor  weight  housing. 

(1)  Removal  of  Governor  Control  Housing.  .  Remove  the 
two  air  cleaners  at  fan  end  of  inlet  housing  (par.  81  c).  Remove  cot- 
ter pin  and  clevis  pin  to  disconnect  throttle  rod  at  governor  control 
lever.  Unhook  retracting  spring  from  governor  control  lever.  Re- 
move two  clamp  bolts  which  attach  breather  tube  to  oil  cooler  hous- 
ing. Remove  two  screws  which  attach  breather  tube  to  governor 
control  housing  and  remove  breather  tube.    Take  out  four  screws 
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which  attach  cover  to  governor  control  housing  and  remove  cover 
(fig.  77).  Remove  rocker  arm  cover  (par.  60  b).  Remove  cot- 
ter pin  and  clevis  pin,  and  disconnect  governor  control  link  at  injector 
control  tube  lever  (fig.  77).  Remove  two  bolts  which  attach  control 
housing  to  cylinder  head.  Remove  four  bolts  which  attach  governor 
con^l  botisinf  to  governor  weight  housing,  and  take  off  cover  and 
gasket.  Bump  lower  end  of  control  housing  toward  cylinder  block 
sufficiently  to  force  it  off  the  two  dowel  pins.  Support  control  hous- 
ing and  tip  the  top  end  outward  to  release  operating  shaft  fork  from 
tiaar  111  fovmior  weight  houttng,  and  lift  out  control  hotwing  (fig.  77). 

(2)  Removal  of  Governor  Weight  HousiNa  Using  fuel 
pump  wrench,  remove  six  bolts  which  attach  governor  weight  hous- 
ing to  blower  end  plate  cover,  supporting  the  housing  while  last 
bolti  mm  being  removf^l^  and  pull  weight  housing  smmy  from  blower 
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e.  bu^e^ioii*  All  moving  parts  witfam  the  governor  should  work 
freely  with  l^«ir  Hiattng  parts.  IiMpect  file  governor  control  hous- 
ing for  worn,  corroded,  or  broken  parts  and  loose  fits.  Note  the 
condition  of  governor  weight  shaft  bearing  (fig.  77).  Check  opera- 
tion of  gofmrnor  wei^te  ti»  see  that  Hiesr  mme  ft«ely.  The  weights 
should  be  suspended  in  the  weight  carrier  sufficiently  free  to  Ml 
from  extended  to  inner  position  by  their  own  weight.  Move  governor 
riser  to  see  if  it  is  free  on  the  weight  shaft  Notify  higher  authority 
II  my  go^mm  parts  med         or  teplmommit 

dL    biiti^tttibjHb  If  the  governor  h«B  been  removed  «6  an  mmmgMyt 

the  governor  osiltrol  housing  must  be  separated  from  the  govemof 
weight  housing  before  installation  on  the  engine  (subpar.  b  ( 1 )  and 
(2)  above).  Proeedtire  Idr^aMsmbling  the  governor  is  a»  foUowe: 

(1)  iNstAutATim  or  Qmnmmm  WKioffT  Housmo.  M  gaifcei 
on  flange  of  govemor  weight  houdng  has  been  dainage4  remove  old 
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gasket,  clean  the  flange,  and  shellack  a  new  gasket  in  place.  Before 
attaching  weight  housing  to  blower  end  plate  cover,  first  position 
the  governor  riser  by  holding  the  weight  housing  in  vertical  position 
with  weights  down;  spin  the  governor  weight  shaft  to  throw  outward, 
and  permit  the  riser  and  thrust  bearing  to  drop  down  into  proper 
position  for  assembling  the  control  housing.  Carefully  lower  weight 
housing  into  position  without  shifting  the  position  of  the  thrust  bear- 
ing within  the  weight  housing.  Enter  the  splined  end  of  the  gover- 
nor weight  shaft  in  end  of  upper  rotor  shaft.  Install  the  six  governor 
weight  housing  attaching  bolts,  with  lock  washers,  finger-tight  in 
blower  end  plate  cover. 

(2)  Installation  of  Governor  Control  Housing.  If  gover- 
nor control  housing  to  weight  housing  gasket  has  been  damaged,  re- 
move gasket,  clean  face  of  housing,  and  shellack  new  gasket  to 
housing.  Position  governor  control  housing.  Look  through  opening 
in  governor  weight  housing  to  make  sure  that  bearing  and  thrust 
washer  are  against  end  of  riser,  and  that  governor  operating  shaft 
fork  has  the  machined  surface  of  the  fork  in  contact  with  the  gover- 
nor weight  shaft  thrust  bearing  washer  (fig.  77),  and  is  not  entered 
between  thrust  washer  and  bearing.  Pull  control  housing  into  posi- 
tion over  dowels  in  weight  housing.  Install  governor  weight  housing 
cover  with  new  gasket  and  four  bolts  and  lock  washers,  and  tighten 
bolts.  Tighten  governor  weight  housing  to  blower  end  plate  cover 
bolts  with  fuel  pump  wrench  (KM-KMO-326A).  Using  a  new  gas- 
ket, attach  breather  tube  elbow  to  governor  control  housing  with  two 
bolts  and  lock  washers,  and  tighten  bolts.  Install  two  clamp  bolts, 
with  lock  washers,  which  attach  breather  tube  to  oil  cooler  housing, 
and  tighten  bolts.  Pour  Vz  pint  of  engine  oil  over  the  parts  in  the  top 
of  the  governor  control  housing  to  provide  initial  lubrication.  Adjust 
governor  (subpar.  e  below). 

e.  Governor  Adjustments.  Before  making  any  adjustments  on 
the  governor,  time  the  injectors  (par.  74  c)  and  position  injector 
control  racks  (par.  74  g).  Three  adjustments  on  the  governor  are 
necessary  to  obtain  full  engine  power  as  follows:  high-speed  spring 
plunger  gap  adjustment  for  setting  governor  linkage;  low-speed  ad- 
justment for  controlling  engine  idling  speed;  buffer  spring  screw 
adjustment  to  prevent  low-speed  engine  roll  and  stalling. 

( 1 )  Spring  Plunger  Gap  Setting.  Remove  the  governor  con- 
trol housing  cover  (subpar.  b  (1)  above).  Disconnect  the  governor 
control  link  at  the  governor  (fig.  77).  Start  the  engine  and  regulate 
speed  by  hand  operation  of  injector  control  tube  lever  (fig.  79). 
CAUTION:  Be  careful  not  to  overspeed  the  engine.  Keep  the 
engine  running  between  700  and  1,000  revolutions  per  minute,  and 
set  the  gap  adjusting  screw  so  that  the  gap  between  the  low-speed 
spring  cap  and  high-speed  spring  plunger  is  0.001  to  0.002  inch 


219 


Original  from 
UNIVERSITY  OF  CALIFORNIA 


TM  9>74S 

n 


SIDE  OF  GOVERNOR  LOW-SPEBJ 
aSNTROI.  HOUSMQ         SMNG  CAP 


tA  PO  3Slt0f 

F%iir«  to  -*  Aiifmxf fiMto  Umr^yd  Spflng  Mungmr  Cap 

(iigs.  79  and  80).  The  gap  may  be  measured  with  a  0.0015-  or 
Oi)02-iiich  le#lar  gage  inaerled  between  cap  and  pliuiger.  Tig)itai 

the  lock  nut  each  time  before  flecking  the  gap  setting.  Stop  the 
engine  and  connect  the  governor  control  link.  Install  the  control 
iiouaisg  Goirer. 

(2)    Adjust  Enqinb  Idlino  Spbxd.  I«oosett  todt  weak,  hoM  It^ 

and  back  out  the  governor  buffer  screw  until  it  projects  Vs  inch 
through  the  lock  nut  Start  engine  and  run  at  1,000  revolutions  per 
minute  to  warm  to  100®  P.  Set  the  throttle  kt  idling  position.  The 
governor  accelerator  stop  in  lever  should  lie  in  the  idling  notch  in 
the  governor  cam.  If  the  engine  runs  unevenly  or  "rolls"  when  thor- 
oughly warm,  gradually  turn  the  buffer  screw  in  until  engine  runs 
smootiily.  Remove  governor  hi^-speed  spring  cover.  Loosen  gov- 
ernor low-speed  spring  adjusting  screw  lock  nut.  Then  turn  the 
adjusting  screw  as  required  to  obtain  an  average  idling  speed  of 
400  to  450  revolutions  per  minute  and  tighten  lock  nut  (fig.  SI). 
Reset  buffer  screw,  if  necessary,  to  faring  tiie  Idle  roll  to  a  minim(um 
(step  (3)  below).  Do  not  increase  idling  speed  more  than  20  revo- 
lutions per  minute  while  turning  buffer  screw  or  it  may  be  impos- 
dble  to  stop  the  engine  widi  the  tiiroMe.  Tfgliteii  iniffer  aerew 
jam  nut  Install  govenicMr  Mgh-epeed  opting  cover,  Inatatl  rocker 
arm  cover  (par«  60  e). 
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(3)    BUFPBR  Sraiii0  Scnw  Adjustmknt.    Loosen  the  buffer 

screw  lock  nut,  hold  it,  and  turn  buffer  amw  out  until  it  projects  % 
inch  from  the  nut.  Turn  the  buffer  screw  in  to  bring  the  engine 
idler  roll  to  a  minimum.  CAUTION:  Do  not  raise  the  idling  speed 
oi  Um  en0tm  mom  thm  20  iwnltftjom  fier  mkmim  with  teffer -meir 
rndftmimmtt,  or     m^y  be  in^i^mmbh  lo  «fiif^  down  tim  engf  ne. 

7a    THROTTLE  AND  ACCELERATOR. 

a.  Description.  The  throttle  and  accelerator  operate  the  governor 
control  levers  through  a  system  of  rods,  levers,  and  linkage  (fig.  82). 
The  throttle  control  assembly  consists  of  the  throttle  lever,  throttle 
lock  lever  with  frictlofi'^ype  lock,  and  ffesible  throttle  cootrol  cable. 
It  is  bracket-mounted  together  with  the  air  heater  fuel  pumps  on  the 
differential  housing  in  front  of  the  driver's  seat  (fig.  5).  The  throttle 
cofitrol  cable  connecti  ^e  throttle  lever  hito  the  syatein  at  the  junc- 
tion lever.  The  accelerator  is  located  on  the  floor  to  the  right  and 
l<irward  of  the  steering  levers  (fig.  8).  The  accelerator  pedal  ii  co0- 
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nected  to  the  junction  lever  through  a  cylinder  with  rod  ends.  It  is 
provided  with  return  springs  and  an  adjustment  screw  which  hmits 
its  upward  travel.  For  operation  of  the  throttle  or  accelerator,  refer 
to  paragraph  14.  For  proper  adjustment  of  the  throttle  control  or 
accelerator,  refer  to  subparagraph  g  below. 

I).  Removal  of  Throttle  Control.  Remove  throttle  control  hous- 
ing from  throttle  support  bracket  (fig.  82).  Disconnect  throttle  con- 
trol cable  from  throttle  lever,  and  remove  clevis  and  jam  nut  from 
end  of  cable.  Back  off  cable  housing  jam  nut  and  pull  throttle  con- 
trol cable  from  control  housing.  To  gain  access  to  clutch,  remove 
rear  center  section  and  lock-out  cables  at  clutch  equalizer  assembly, 
and  fold  back  rear  hinged  sections  of  fighting  compartment  floor. 
Disconnect  clutch  lock-out  control  cables  from  levers  at  clutch  equal- 
izer. Remove  screws  from  cable  clips  on  final  drive  housing  and  hull 
floor  before  and  in  back  of  collector  ring  box,  and  remove  cables  from 
clips.  Back  off  cable  housing  jam  nuts  at  equalizer  bracket,  and  pull 
cables  from  levers  and  through  the  bracket.  Remove  clips  which 
attach  cables  to  differential  housing.  Pull  clutch  lock-out  cables  for- 
ward out  of  tunnel,  and  remove  throttle  control  assembly  with  clutch 
lock-out  cables  attached. 

c.  Installation  of  Throttle  Control.  Insert  throttle  control  cable 
in  control  housing,  install  cable  housing  jam  nut,  clevis  jam  nut,  and 
clevis,  and  connect  cable  to  throttle  lever  arm.  Install  throttle  con- 
trol housing  on  support  bracket  (fig.  82).  Install  clips  which  secure 
cables  to  differential  housing.  Attach  a  piece  of  strong  cord  to  clutch 
lock-out  cables  and  pull  them  back  through  tunnel  to  clutch  equal- 
izer. Insert  cable  ends  through  bracket,  install  cable  housing  jam 
nuts,  and  connect  cables  to  clutch  lock-out  control  levers  (fig.  9). 
Install  clips  which  secure  cables  to  hull  floor  and  final  drive  housing. 
Adjust  throttle  control  cable  (subpar.  f  (1)  and  (2)  belcw).  Adjust 
clutch  lock-out  control  cables  (par.  130  h). 

d.  Removal  of  Accelerator.  Remove  screws,  lock  washers,  and 
section  of  driver's  subfloor  plate  immediately  above  accelerator  (fig. 
5).  Remove  locking  wire  from  accelerator  bolt.  Unscrew  the  bolt 
and  remove  accelerator  from  support  bracket. 

e.  Installation  of  Accelerator.  Position  accelerator  in  support 
bracket  and  install  bolt.  Secure  the  bolt  with  a  new  piece  of  wire. 
Connect  throttle  control  cylinder  to  accelerator  arm.  Hook  the  two 
return  springs  to  the  accelerator.  Adjust  accelerator  stop  screw  if 
necessary  (subpar.  f  (5)  below).  Install  section  of  driver's  subfloor 
plate. 

f.  Adjustment  of  Throttle  and  Accelerator  Linkage  (fig.  83).  To 
adjust  throttle  and  accelerator  linkage,  first  remove  driver's  seat  to 
obtain  sufficient  working  space  (par.  219).    Remove  the  driver's  seat 
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floor  plate  (par.  220).  Remove  cap  screws,  lock  washers,  and 
throttle  control  junction  lever  bracket  from  the  hull  floor.  Disconnect 
the  hand  throttle  control  cable  yoke,  throttle  control  cylinder,  and 
throttle  control  junction  idler  lever  turnbuckle  from  the  junction 
lever.  Temporarily  bolt  junction  lever  bracket  back  in  position  to  aid 
in  correctly  positioning  throttle  cable  and  junction  lever. 

(1)  Adjust  Head  Throttle  Control  Cable  at  Throttle 
Control.  Pull  the  throttle  lever  up  into  "No-Fuel"  position  and 
lock.  Remove  throttle  control  from  the  support  bracket.  Adjust 
hand  throttle  control  cable  clevis  so  that  threaded  end  of  cable  ex- 
tends three  full  threads  inside  the  clevis.  Tighten  the  lock  nut.  Adjust 
position  of  hand  throttle  control  cable  conduit  in  cable  mounting 
bracket  to  provide  at  least  V4-inch  clearance  between  end  of  cable 
conduit  sleeve  and  cable  clevis  jam  nut  (fig.  83).  Return  throttle  to 
"No-Fuel"  position  and  lock.   Install  throttle  control  support  bracket. 

(2)  Adjust  Hand  -Throttle  Control  Cable  to  Junction 
Lever.  Pull  the  throttle  lever  up  in  "No-Fuel"  position  and  lock. 
Loosen  jam  nuts  on  throttle  lever  cable  clevis  and  adjust  clevis  so 
that  threaded  end  of  cable  projects  three  full  threads  inside  the  clevis. 
Tighten  the  clevis  jam  nut.  Connect  the  clevis  to  lower  slot  in 
throttle  junction  lever  (fig.  83).  Adjust  lock  nuts  which  hold  cable 
conduit  in  mounting  bracket  so  cable  clevis  pin  contacts  rear  end  of 
slot  in  junction  lever  when  slot  projects  Vs  inch  beyond  rear  edge  of 
junction  lever  bracket. 

(3)  Adjust  Governor  Control  Lever.  Disconnect  governor 
control  lever  adjustable  rod  from  left  engine  governor  control  lever. 
Set  right  engine  governor  control  lever  in  idling  notch  in  governor 
control  cam.  Check  position  of  right  engine  governor  control  lever. 
The  center  line  of  the  lever  must  be  parallel  with  the  front  edge  of 
the  governor  housing.  If  necessary  to  correctly  position  governor 
control  lever  on  shaft,  disconnect  governor  control  lever  rod,  discon- 
nect retracting  spring,  and  loosen  lever  clamp  bolt  (fig.  82).  Then 
position  lever  correctly,  tighten  bolt,  and  attach  spring.  Move  gov- 
ernor control  lever  into  "No-Fuel"  position  and  attach  governor  con- 
trol lever  rod  to  governor  control  lever.  Check  position  of  lever  and 
adjust  if  necessary  by  following  the  previous  procedure  for  lever  on 
right  engine.  Position  adjustable  rod  so  hole  in  yoke  lines  up  with 
hole  in  governor  control  lever,  and  tighten  lock  nuts  only  finger-tight. 
Install  clevis  {.in  and  new  cotter  pin.  Lock  nuts  will  be  tightened 
after  engine  speeds  have  been  synchronized  (par.  79). 

(4)  Adjust  Throttle  Idler  Shaft  Arm  Positions.  In  the 
driver's  compartment,  disconnect  the  junction  lever  turnbuckle  from 
arm  on  throttle  control  sleeve  (fig.  83).  Rotate  throttle  control 
sleeve  to  make  sure  it  works  freely  and  does  not  bind  on  clutch  con- 
trol cross  shaft.    Adjust  length  of  junction  lever  turnbuckle  to 
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inches  from  center-to-center  of  clevis  pin  holes.  Connect  the  throttle 
idler  shaft  rod  to  lower  hole  in  junction  lever  (fig.  83).  Connect 
opposite  end  of  rod  to  hole  in  the  throttle  idler  shaft  arm.  Push  the 
throttle  idler  shaft  rod  slightly  toward  the  front  of  the  vehicle  to  take 
up  any  slack  in  the  throttle  linkage.  Disconnect  the  long  throttle 
idler  lever  rod  at  the  outer  end  of  the  throttle  idler  shaft.  Move  the 
long  rod  back  to  take  up  any  slack  in  the  governor  control  linkage. 
Adjust  throttle  idler  lever  rod  clevis  so  pin  will  slip  freely  into  hole 
in  outer  throttle  idler  shaft  arm.  Tighten  clevis  jam  nuts  and  replace 
cotter  pins. 

(5)  Adjust  Accelerator  Pedal  AND  Linkage.  Adjust  acceler- 
ator pedal  stop  screw  so  there  is  y2-inch  clearance  between  bottom  of 
accelerator  pedal  stop  screw  and  driver's  subfloor  plate.  Tighten 
stop  screw  lock  nut.  Adjust  accelerator  cylinder  rod  so  clevis  pin  has 
at  least  W  ,;-inch  and  not  more  than  Vs-inch  clearance  at  front  end  of 
upper  slot  in  throttle  junction  lever  (fig.  83).  Tighten  clevis  jam 
nut.  Install  junction  lever  bracket  cap  screws  and  tighten  securely. 
Engine  speeds  must  now  be  synchronized  according  to  procedure  in 
paragraph  79. 

g.  After  Adjustment  Procedure.  All  points  of  friction  in  the 
throttle  and  accelerator  linkage  should  be  lubricated  with  engine  oil. 
Install  driver's  seat  floor  plates  (par.  220).    Install  driver's  seat  (par. 


a.  General.  Both  engines  must  operate  at  the  same  speed  and 
respond  equally  to  throttle  movement  when  the  clutches  are  disen- 
gaged in  order  to  develop  full  power  under  load  as  a  unit  when 
clutches  are  engaged.  If  the  speeds  of  the  engines  when  clutches  are 
disengaged  differ  more  than  100  revolutions  per  minute  while  oper- 
ating at  1,500  to  1,800  revolutions  per  minute,  engine  speeds  must  be 
synchronized  according  to  the  following  procedure: 

b.  Testing  Accuracy  of  Tachometers.  Run  the  engines  and  warm 
up  to  100°  F.  Engage  both  clutches  and  note  tachometer  readings. 
If  they  differ  more  than  100  revolutions  per  minute  from  each  other, 
it  indicates  that  one  of  the  tachometers  is  out  of  calibration  and 
should  be  replaced. 

c.  Adjustment  of  Governor  Control  Lever  Link.  With  engines 
warmed  up  to  100°  F  and  clutches  locked  out,  set  and  lock  the  hand 
throttles  to  operate  engines  at  1,500  revolutions  per  minute.  Loosen 
lock  nuts  at  both  ends  of  adjustable  governor  control  link  on  the  left 
engine  (fig.  83).  Slowly  turn  the  turnbuckle  to  increase  or  decrease 
the  speed  of  the  left  engine  as  required  to  balance  it  within  100  revo- 
lutions per  minute  of  the  speed  of  the  right  engine.  Tighten  the  lock 
nuts  and  recheck  tachometer  readings. 
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Section  XXI 


AIR  INTAKE  SYSTEM 


80.  DESCRIPTION.  The  air  intake  system  for  each  engine  consists 
of  three  air  cleaners,  an  air  intake  housing,  blower,  and  air  box.  Air, 
drawn  through  the  air  cleaners  and  intake  housing  by  the  blower,  is 
forced  under  pressure  into  the  air  box  which  surrounds  the  lower 
portion  of  the  cylinder.  From  the  air  box  it  is  forced  into  the  cylin- 
ders when  the  air  ports  are  uncovered  by  the  pistons  (fig.  84).  Two 
air  heaters  (fig.  87),  mounted  in  handhole  openings  on  the  inner 
side  of  each  engine,  preheat  the  air  in  the  air  box  for  quick  starting 
in  cold  weather. 


a.  Description.  Three  heavy-duty  oil  bath  air  cleaners  (fig.  85), 
mounted  on  the  air  intake  housing  of  each  engine,  filter  the  incoming 
air  to  the  engines.  Air  drawn  into  the  side  of  the  cleaner  by  the 
blower  passes  over  the  top  of  the  oil  bath,  where  a  major  portion  of 
the  dirt  and  larger  particles  of  dust  are  trapped.  The  air  then  passes 
up  through  the  oil-saturated  metal  wool  of  the  filtering  element  and 
down  the  center  duct  to  the  blower.  Two  types  of  air  cleaners  dif- 
fering slightly  in  construction  are  used.  The  AC  type  is  identified 
by  horizontal  or  circular  louvres  in  the  housing  and  the  Donaldson 
type  by  vertical  openings.  All  six  air  cleaners  on  power  unit  must 
be  of  the  same  type. 

b.  Maintenance.  The  oil  level  must  be  maintained  at,  but  not 
above  the  oil  level  mark  (fig.  85).  If  the  housings  are  filled  to  a 
point  above  the  level  mark,  the  excess  oil  will  be  drawn  into  the 
blower  and  forced  into  the  cylinders  in  vapor  form.  This  will  result 
in  a  "runaway"  engine  and  cause  serious  damage.  Clean  the  ele- 
ments (step  (2)  below)  whenever  inspection  shows  that  any  appre- 
ciable quantity  of  dirt  has  accumulated  to  restrict  the  air  flow. 

(1)  Clean  and  Refill  Air  Cleaner  Housings.  Remove  all 
six  air  cleaners  (subpar.  c  below).  Inspect  body  and  housings  for 
leaks.  Lift  off  body.  NOTE:  On  Donaldson  type,  remove  snap 
ring  and  baffle  in  the  base.  Empty  housing  and  scrape  out  trapped 
sediment.  Wipe  housing  clean  with  cloth  soaked  in  Diesel  fuel  oil. 
Examine  seals  at  under  side  of  housing  and  between  upper  and  lower 
sections,  and  if  necessary  replace  seals  to  insure  airtight  connections. 
On  Donaldson  type,  install  baffle  and  snap  ring.  Pour  engine  oil 
or  used  crankcase  oil  of  seasonal  grade  into  housing  to  level  mark 
as  directed  in  lubrication  order  (par.  34).  CAUTION:  Do  not  fill 
housing  above  level  mark.  Place  body  on  housing.  Install  air  clean- 
ers (subpar.  d  below). 
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(2)  ObBAH  Air  Cleaner  Elements.  Remove  all  six  air  cleao* 

ers  and  lift  off  bodies.  Partially  fill  a  suitable  and  clean  container 
with  Diesel  fuel  oil.  CAUTION:  Do  not  use  gasoline  or  other 
solvents  to  wash  air  cleaners  on  Diesel  engines.  Submerge  air 
cleaner  body  in  Diesel  fuel  oil  and  slush  it  up  and  down  to  thor- 
oughly wash  element.  Remove  body  from  cleaning  bath,  shake  to 
remove  as  much  Diesel  fuel  oil  as  possible,  and  stand  upright  to 
permit  elemeiit  to  draiti  dry.  Elernetitft  must  he  di^  and  must  not 
be  coated  with  •Ofliif  lubricating  oil  before  installation  of  air  "clean- 
ers. When  elements  are  dry,  fill  housmg  (step  (1)  above)  and 
place  body  on  the  housing.    Install  air  cleaners  (subpar.  <l  below). 

(3)  Raise  Pwmn  Eumbni.  Whan  the  Uttering  element  k 
positioned  too  low  in  the  oil  reservoir  (par.  44  k),  it  must  be  raised. 
To  do  this,  weld  a  V*-  to  Vi-inch  spacer  to  the  bottom  of  the  cleaner 
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element  handle  to  raise  the  element  the  same  amount  as  the  oil 
level  was  lowered  in  the  test  described  in  paragraph  44  k  (2). 

c.  Removal.  Wipe  off  outside  air  cleaners  to  prevent  dirt  drop- 
f»iiiC  into  air  Intake  houdng  wbea  air  daanars  are  mnwed  Begtn^ 
ning  with  center  air  cleaner  OH  each  side,  unscrew  wing  stud  at  top 
and  lift  off  air  cleaners.  Immediately  cover  air  intake  housing  ports 
with  ekan  board,  plugs,  or  tape.  CAUTION;  Do  mi  tm  rags  or 
pagmr. 

d*  Installation.  Remove  protective  covering  from  air  intalce  how* 
ing.  Position  front  air  cleaner  on  air  intake  housing,  being  careful 
not  to  spill  any  oil  from  air  cleaner  or  get  dirt  into  air  intake  hous- 
ing. Screw  wing  ttiid  tigMy  to  make  fmttiva  seal  wiHi  homm^ 
Then  nietall  rear  cleaner  and  cenler  cleaner. 


by 


e 


Original  from 
UNIVERSITY  OF  CALIFORNIA 


TM  9-745 


Air  fnfcrfr*  $ftf«m 


SSL   Am  INTAKE  H0USING& 

a.    Deseriptiofi  (fig.  86).   The  air  intake  housing  is  attached  to 

the  blower  housing  on  the  outside  of  each  engine.  Air  is  drawn 
down  through  the  air  cleaners  and  into  the  air  intake  housing  by 
the  blower.  A  metal  screen  and  a  gasket  between  the  air  intake 
bousing  and  Mow^  housing  prevent  foreign  material  from  entering 
tlie  blower. 

h.  Removal.  Remove  engine  compartment  door  and  side  plate. 
Raise  and  lock  splash  guard.  Remove  air  cleaners  (par.  SI  c). 
Thoroughly  wipe  off  ^eterior  of  air  intalce  and  blower  housing.  Re- 
move the  six  cap  screws  and  lock  wasbM  Wbtch  attach  air  intake 

to  blower  housing.  Lift  off  air  intake,  screen,  and  gasket  assembly. 
Cover  opening  in  blower  with  a  clean  cloth,  taped  at  the  edges  to 
ptevmt  ^trance  ol  dirt  or  dmL 

e.    Instalkilioii.    Remove  blower  opening  cover  cloth.   With  a 

clean,  lint-free  cloth,  wipe  off  rotor  and  other  exposed  parts.  Posi- 
tion screen  and  gasket  assembly  and  air  intake  housing.  CAUTION: 
Be  sure  hmidm  ol  mr  miidce  Imuaing  is  clean.  Install  lock  wa^eni 
and  cap  acrews  and  tif^ten  securely.  Install  air  cleaners  (par. 
SI  d). 
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83.    AIR  BLOWERS. 


a.  Description.  An  air  blower  is  bolted  to  the  side  of  each  engine 
and  is  operated  by  a  drive  shaft  driven  by  an  auxiliary  gear  in  the 
engine  gear  train.  The  blower  supplies  the  cylinders  with  fresh  air, 
which  is  needed  for  combustion  and  which  also  purges  the  cylinders 
of  burned  gases.  Air  enters  the  blower  from  the  air  cleaners  through 
the  air  intake  housing.  Two  hollow,  helical-shaped  rotors,  each  with 
three  lobes,  force  the  air  under  pressure  into  the  air  box  which  sur- 
rounds the  cylinders.  The  air  enters  the  cylinder  through  ports  or 
holes  in  the  cylinder  liners  (fig.  84).  Notify  higher  authority  when 
necessary  to  remove  blower. 


a.  Description.  The  air  box  is  a  large  chamber  within  the  cylinder 
block,  which  extends  its  entire  length  on  both  sides  of  the  cylinders. 
The  air  box  serves  as  manifold  to  distribute  the  incoming  air  to  the 
cylinders,  under  pressure  from  the  blower,  through  the  ports  in  the 
cylinder  walls  and  holes  in  the  cylinder  liners.  The  interior  of  the 
air  box  is  inspected  and  cleaned  through  the  handhole  openings  on 
both  sides  of  the  cylinder  block.  Each  opening  is  provided  with  a 
removable  cover.  There  are  two  handholes  in  the  outer  side  and 
four  on  the  inner  side  of  each  engine  (fig.  89).  Refer  cleaning  of 
air  box  to  higher  authority. 

h.  Inspection  of  Air  Box  Drains.  Two  air  box  drains  are  pro- 
vided on  each  engine.  These  drains  must  be  kept  open  at  all  times. 
If  fuel  or  lubricating  oil  is  permitted  to  accumulate  in  the  air  box, 
it  will  be  drawn  into  the  cylinders,  causing  the  engine  to  run  away 
or  burn  the  injector  tips.  Start  engines  and  run  at  1,000  revolutions 
per  minute.  If  a  forceful  stream  of  air  can  be  felt  at  each  end  of 
the  four  air  box  drain  tubes  (fig.  89),  the  drains  are  open.  If  only  a 
slight  amount  or  no  air  at  all  is  felt,  the  drain  is  clogged  and  must 
be  cleaned.    Notify  higher  authority. 

c.  Cleaning  Air  Box  Drains.  Remove  drain  tubes  from  elbows 
and  remove  elbows  from  cylinder  block.  Use  wire,  and  compressed 
air  if  necessary,  to  remove  obstruction  from  drain  tube  and  elbow. 
Install  elbows  and  drain  tubes  in  block,  and  start  engine  to  test  for 
flow  of  air  from  both  air  box  drains.  If  test  shows  air  passages  are 
still  blocked,  the  air  boxes  must  be  cleaned.  Report  this  condition 
to  higher  authority. 

83.    AIR  HKATERS. 

ii.  Description  (fig.  87).  The  air  heaters  are  small  Diesel  fuel  oil 
pressure  burners  with  electric  ignition.  Two  air  heaters  are  installed 
in  the  second  and  fifth  handhold  openings  of  the  air  box  on  the  inner 
side  of  each  engine.    In  cold  weather,  the  air  heaters  are  used  to 
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preheat  the  incoming  air  to  the  cyHnders  to  provide  quicker  starting. 
When  the  air  heater  pumps  are  operated,  atomized  Diesel  fuel  oil 
is  forced  out  of  the  nozzles  into  the  air  box  and  ignited  by  the  elec- 
tric spark.  The  resulting  flame  heats  the  air  in  the  air  box  before 
it  enters  the  cylinders. 

1>.  Removal  (fig.  88).  Remove  engine  compartment  floor  plates 
(par,  216  h).  Loosen  two  cap  screws  with  lock  washers  which  at- 
tach cover  to  air  heater  body  and  remove  cover.  Remove  cap  screw 
and  lock  washer  from  clip  which  holds  air  heater  tube  to  air  heater 
body.  Disconnect  air  heater  tube  at  elbow.  Remove  knurled  nut 
from  insulator  and  remove  the  wire  from  electrode.  Disconnect  air 
heater  tube  at  tee  connection.  Remove  cap  screw,  copper  gasket, 
and  flat  washer  which  attach  air  heater  body  to  cylinder  block  and 
remove  air  heater  body.  Remove  cork  gasket  and  felt  seal  from 
cylinder  block. 

c.  Maintenance.  Air  heater  maintenance  includes  removing  car- 
bon, cleaning  nozzle,  and  adjusting  spark  gap. 

(1)  Remove  Carbon  From  Air  Heaters.  Remove  insulator 
nut  and  copper  gasket  from  insulator,  and  remove  insulator  from  air 
heater  body.  Remove  electrode  and  lock  washer  from  side  of  burner 
opening.  Unscrew  the  nozzle  from  inside  the  burner  opening,  and 
remove  nozzle,  washer,  filter,  and  spring  (fig.  88).  Scrape  carbon 
from  inner  surface  of  air  cleaner  body  and  from  within  the  burner 
opening.  Wash  all  parts  in  Diesel  fuel  oil,  wipe  dry,  and  blow  out 
threaded  holes  and  passages  with  compressed  air.  Install  parts  as 
outlined  in  subparagraph  <1  below. 

(2)  Clean  Air  Heater  Nozzle.  Unscrew  vortex  plug  from 
nozzle  and  remove  plug.  Wash  plug  and  nozzle  in  Diesel  fuel  oil. 
CAUTION:  Do  not  use  steel  wire  or  drill  to  clean  orifices  in  nozzle 
or  plug.  Use  only  soft  brass  or  copper  wire.  Damage  to  grooves  in 
swirl  pin  or  slightest  change  in  size  of  nozzle  hole  will  prevent  proper 
functioning  of  burner.  Wipe  parts  clean  and  blow  out  with  com- 
pressed air.  Assemble  vortex  plug  in  nozzle  with  moderate  force. 
Insert  spring  and  filter  in  air  heater  body.  Install  nozzle  with  washer 
and  tighten  (fig.  87). 

(3)  Adjust  Air  Heater  Spark  Gap  (fig.  87).  Clean  insulator 
and  electrode,  and  inspect  for  cracks  in  porcelain  or  burned  electrode. 
Install  new  copper  gasket  over  electrode  end  of  insulator  and  insert 
insulator  in  air  heater  body.  Install  nut  over  insulator  in  air  heater 
body.  Install  nut  over  insulator  and  screw  into  body  to  compress 
copper  gasket.  Clean  electrode  or  replace  if  burned.  Install  lock 
washer  and  electrode  in  threaded  hole  near  burner  opening,  and 
tighten.  Adjust  spark  gap  by  bending  screw  electrode  (not  the  one 
in  the  insulator)  so  Vs-inch  drill  or  rod  will  pass  freely  through  the 
gap. 
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(4)   Testing  Am  Kiatbii  iGNmoN  Bbpokb  lNSTAt.tuiTiGii.  Con* 

nect  high-tension  lead  to  insulator.  Hold  air  heater  in  contact  with 
engine  to  provide  a  good  ground  connection.  Turn  on  i2*volt  master 
switch  and  the  air  healer  switch,  and  observe  spark.  A  oontinaoiis 
hot  spark  should  occur  between  the  ignition  electrodes.  If  spark  is 
weak  or  intermittent,  replace  the  air  heater  coil  for  the  heater  being 
tested.  Turn  off  the  air  heater  switch  and  disconnect  high-tension 
lead  from  insulator.  Hold  air  heater  up  between  the  engines  and 
connect  fuel  tube  to  air  heater.  Open  air  heater  pump  shut-off  valve. 
Be  sure  air  heater  switch  is  off.  Operate  air  heater  pump  and  observe 
spray  from  nozzle,  which  should  be  forceful  and  cone-shaped.  A  weak 
spray  indicates  fauhy  pump  action  or  a  plugged  tube.  Close  the  air 
heater  shut-off  valve  and  disconnect  fuel  tube.  CAUTION:  Do  not 
ig/nite  atomized  iuel  as  a  aerious  fire  may  result 
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cl.  Installation  of  Air  Heater  (figs.  88  and  89).  Replace  felt  seal 
if  required  and  coat  one  side  of  the  seal  with  general  purpose  grease 
to  hold  it  in  position  around  air  heater  opening.  Inspect  cork  gasket 
and  replace  if  necessary.  Coat  one  side  of  gasket  with  liquid  joint 
and  thread  compound,  and  place  it  in  position  on  inner  side  of  air 
heater  body.  Carefully  position  air  heater  against  cylinder  block  so 
as  not  to  dislodge  seal  or  gasket.  Install  fiat  washer  and  new  copper 
gasket  on  the  cap  screw,  insert  in  air  heater  body,  and  screw  it  tightly 
into  cylinder  block.  Connect  fuel  line  to  elbow.  Attach  the  lead 
wire  to  insulator  and  tighten  knurled  nut.  Install  fuel  line  clip  and 
tighten  screw.  Install  air  heater  cover  and  screws,  making  sure  fuel 
line  and  lead  wire  are  entered  in  rubber  grommet,  and  felt  seal  is 
inside  lip  of  cover.  Tighten  cover  screws.  Connect  fuel  line  at  tee 
and  install  ignition  wire  clamp.  Install  engine  compartment  floor 
plates  (par.  216  e). 


a.  Description.  Both  sets  of  engine  air  heaters  are  electrically 
controlled  by  individual  switches,  located  in  the  lower  right  corner  of 
the  instrument  panel  directly  above  the  starter  buttons  (fig.  12). 
These  switches  are  controlled  by  arrow-marked  knobs,  and  have  two 
positions,  "ON"  and  "OFF."  Turning  a  switch  on  causes  the  current 
to  flow  through  the  air  heater  coils  to  the  air  heater  electrode. 

h.  Removal.  Remove  the  instrument  panel  (par.  186).  Discon- 
nect wires  from  terminals  of  switch  being  removed  and  tag  for  identi- 
fication. Loosen  knob  set  screw  and  unscrew  knob.  Remove  nut 
which  hold?  switch  to  panel  and  lift  out  switch. 

c.  Installation.  Position  new  switch  in  instrument  panel  and  in- 
stall attaching  nut.  Screw  knob  onto  switch;  be  sure  switch  is  in  the 
"OFF"  position  and  set  knob  with  arrow  pointing  to  "OFF"  on  instru- 
ment panel.  Install  knob  set  screw;  before  tightening  set  screw,  be 
sure  there  is  sufficient  clearance  between  end  of  knob  and  panel. 


a.  Description  (fig.  90).  Two  vibrator-type,  high-tension  ignition 
coils  are  mounted  on  a  panel  on  the  engine  compartment  side  of  the 
bulkhead,  one  set  of  two  coils  for  each  engine.  These  coils  supply 
the  ignition  current  for  the  air  heaters  on  each  engine.  When  an  air 
heater  switch  is  turned  on,  the  current  passing  through  the  coils  pro- 
duces a  loud  buzzing  sound.  NOTE:  The  air  heater  coils  used  with 
the  dry  sump  unit  are  also  mounted  on  the  engine  bulkhead,  but  are 
at  extreme  ends  with  the  primary  fuel  filters  and  lubricating  oil  filters 
between  them. 
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I).  Removal.  Turn  off  12-volt  master  switch.  Remove  air  heater 
coil  cover.  Disconnect  the  high-tension  wire,  the  primary  lead,  and 
the  ground  wire  from  the  coil  (fig.  90).  Remove  the  two  clamp  bolts 
and  slide  the  coil  out  of  the  bracket. 

c.  Installation.  To  install  air  heater  coils,  reverse  the  removal 
procedure  described  in  subparagraph  li  above.  After  coils  have  been 
installed,  turn  on  12-volt  master  switch  and  test  operation;  then  in- 
stall cover. 


88.  DESCRIPTION.  The  exhaust  system  of  each  engine  consists 
of  an  exhaust  manifold,  exhaust  manifold  elbow,  exhaust  tube,  the 
muffler  support,  and  muffler  (fig.  91).  The  exhaust  tube  and  elbow 
connect  the  exhaust  manifold  to  the  muffler  support,  which  is  at- 
tached to  the  outside  of  the  lower  rear  hull  plate.  A  muffler  for  each 
engine  is  mounted  on  each  end  of  the  muffler  support. 


a.  Description.  Each  engine  has  its  individual  exhaust  system, 
which  consists  of  an  exhaust  manifold  bolted  to  the  cylinder  head, 
three  exhaust  manifold  gaskets,  and  an  exhaust  tube  which  connects 
the  manifold  elbow  to  the  muffler  support.  The  exhaust  of  each  en- 
gine discharges  into  a  separate  muffler  bolted  to  the  support  bracket. 

h.  Removal  (fig.  92).  Remove  engine  compartment  floor  plates 
(par.  216  l»).  Drain  cooling  systems  of  both  engines  (par.  118  h). 
Remove  two  cap  screws  which  attach  engine  oil  dip  stick  bracket  to 
thermostat  housing.  Disconnect  water  by-pass  tube  on  each  engine 
at  tube  upper  elbow.  Remove  attaching  screws  from  both  upper 
elbows,  and  remove  elbows  and  gaskets.  Remove  screws  which  at- 
tach lower  elbows  to  oil  cooler  housing  and  remove  gaskets.  Loosen 
clips  which  hold  each  by-pass  tube  to  fan  end  of  cylinder  block.  From 
below,  disconnect  knurled  nut  on  engine  oil  dip  stick  tubes  at  cylin- 
der blocks.  Push  upper  ends  of  both  tubes  down  between  engines 
until  they  rest  on  air  heater  covers.  Unscrew  four  cap  screws  which 
attach  exhaust  elbow  to  manifold.  From  below,  loosen  nut  on  first 
stud  at  fan  end  of  manifold  with  ratchet  handle,  10-inch  extension, 
and  Vs-inch  socket,  and  back  off  the  nut  flush  with  end  of  stud.  From 
above,  loosen  six  remaining  manifold  stud  nuts  and  back  off  nuts 
until  flush  with  ends  of  studs.  Lift  manifold  from  cylinder  head. 
Remove  washers  and  nuts  from  all  studs  except  No.  3  and  No.  5 
(counting  from  either  end).    Remove  the  gaskets. 


Section  XXII 
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89.    EXHAUST  MANIFOLDS. 


239 


Original  from 
UNIVERSITY  OF  CALIFORNIA 


TM  9-74S 
•9 


EXHAUST  MAHtfOU> 
ELiOW  GASKET  . 


.EXHAUST  AAANIFOLDS 


EXHAUST  PORTS 


EXHAUST  MANrotB  Blows 

EXHAUST  PIPES 

MUFFLER  SUPPORT 


MUFFLER 


lA  n»  944774 


Figure  91  —  fxJiousf  Syst#iii 


r.  Installation.  Thoroughly  clean  gasket  surfaces  on  cylinder 
head  and  exhaust  manifold  surfaces.  Install  new  mamfold  gaskets 
ontha  ilucis  (fig.  93).  NOTE:  Do  n&i  Mt  holBs  in  iim  ^skei$. 
Install  manifold  washers  and  nuts  which  were  removed,  and  screw 
nuts  on  until  flush  with  ends  of  studs.  Carefully  position  manifold 
over  studs,  making  sure  gaskets  are  not  damaged.  Tighten  nuts 
evenly  to  compFem  gaskefs  tmilcmily.  Slide  a  new  ga^t  into  por- 
tion between  the  elbow  and  end  of  exhaust  manifold  (fig.  93).  Install 
the  four  screws  and  lock  washers,  and  tighten  evenly.  Connect  water 
by-pass  tubes,  using  new  gaskets  if  necessary.  Install  clips  which  hold 
water  by-pass  tubes.  From  below,  position  oil  dip  stick  tubes  to 
block  and  install  knurled  nuts.  Install  dip  stick  bracket  to  thermostat 
housing.  Make  sure  all  nuts,  screws,  and  unions  are  tight.  Install 
engine  oil  dip  sticks  and  bracket  screws.  Will  engitie  cooling  sjrstemi 
(par.  118  g).  Install  etigine  compartment  floor  plates  (par.  216  c). 

<1,  Replacement,  The  exhaust  manifold  gaskets  can  be  replaced 
without  completely  removing  the  exhaust  manifold  as  explained  in 
tlkor  iblli»wing  proeadime: 

(1)    Kemovb  Exhaust  MAmraui  GAaKETS.   l^emove  engine 

compartment  floor  plates  (par.  216  b).-  Drain  cooling  systems  of 
both  engines  (par.  118  b).  Remove  engine  oil  dip  stick  bracket 
screws.    From  below,  mnove  knurled  nut  from  dip  stick  tubes  and 
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remove  tubes.  Disconnect  water  by-pass  tube  on  each  engine  by.  unr 
tcrewifig  die  union  nuts  on  wttter  by-pass  tube  upper  elbow;  R*« 
move  attaching  bolts  from  both  upper  elbows,  and  remove  elbowi 
and  gaskets.  Remove  bolts  on  each  engine  which  attach  lower  elbow 
to  oil  cooler  housing,  and  remove  gaskets.  Loosen  clips  which  attach 
each  hf-pam  tifbe  to  fan  end  of  cyimder  block.  Push  upper  ends  of 
both  tubes  down  between  engines  until  they  rest  on  air  heater  covers. 
Unscrew  four  bohs  which  attach  elbow  to  manifold  on  whtcli  the 
gaskets  mre  to  be  replaced  From  below,  locwn  nut  on  first  stud  at 
fan  end     manifold  wftfa  ratchet  handle,  10-inch  extenmon,  and  %- 
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inch  socket,  and  back  off  nut  flush  with  end  of  stud.  From  above, 
use  ratcliet  handle  with  %*iiic!li  soelcet  to  looieti  m  remaining  mani- 
fold stud  nuts  and  back  off  nuts  until  flush  with  ends  of  studs.  Separate 
manifold  from  cylinder  head.  Use  screwdriver  to  remove  the  exhaust 
manifold  gaskets. 

(2)  Install  Exhaust  Manifold  Gaskets.  Thoroughly  clean 
exhaust  manifold  and  cylinder  head  surfaces.  Slot  the  stud  holes  in 
the  new  exhaust  manifold  gaskets  at  the  bottom  of  the  stud  holes  so 
gaskets  can  be  dropped  down  over  the  studs  (iig.  93).  Carefully 
position  all  three  gaskets  m  the  studs.  Push  manifold  into  plaoa 
against  cylinder  head  s&d  ti|^ten  stud  nuts  evenly  to  compress  gas- 
kets uniformly.  Reverse  procedure  in  subparagraph  c  above  to  re* 
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assemble  parts.  Install  new  exhaust  manifold  elbow  gasket  and 
tii^lliil  elbow  bolti  evenly.  Install  engine  oil  dip  sticks  (subpar.  c 
abcmi),  and  engifie  craifMutm^  floor  platea  (psr.  216  e)« 

90.    EXHAUST  TUBES. 

a.  Description.  The  two  vertical  exhaust  tubes  carry  the  exhaust 
gaws  imn  Hit  maiufolds  tlirotigh  openinp  in  the  muffler  support  to 

the  vemMm  (fig.  91).  The  upper  ends  of  the  tubes  fit  into  the  ex- 
haust elbows.  The  lower  ends  fit  into  openings  in  the  muffler  sup- 
port bracket.  No  packing  is  required  in  either  elbows  or  muffler 
stipfyort. 

lft»  ReaoKival.  Remore  radiator  and  Ian  shroud  (fiar.  119  h},  Ra- 
ntove  tlie  one  long  md  ifaraa        boHs  whkh  attach  elbow  to  end 

of  exhaust  manifold.  Remove  the  elbow  gaskal.  Work  elbow  up  and 
off  end  of  exhaust  tube.  Next  remove  exhaust  tube  by  working  it 
toward  engine  and  out  of  muffler  support  bracket, 

c.  Installation.  Clean  gasket  surfaces  on  elbow  and  end  of  exhaust 
mamlold.  Ins^U  lower  end  of  eihaiist  ti^  in  muffler  sufyport 
bracket  Work  elbow  down  into  position  over  end  of  exhaust  tube. 
Spring  elbow  slightly  away  from  manifold  and  carefully  insert  new 
gasket  Install  the  four  attaching  screws  with  lock  washers  and 
tl|0ileo  to  OMfifeae  gasket  umformt^^  liifllalt  fa»  shroud  and  radiator 
(fiar*  119  e).  IfaJea  sim  all  connactaoiia  are  ttg}it  and  engine  cooling 
^ystra  is  filled 
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91.    EXHAUST  to system until it is 
approximately half full; then run the engine at idling speed. Add 
neutralizing compound in proportion of one container of neutralizer 
to every 4 gallons of cooling system capacity; then fill system with 
water. 
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(2) Let engine idle for at least 5 minutes at normal operating 
temperature; then stop the engine. 

(3) Drain the system completely (subpar. h above). 

e. Flushing. 

( 1 ) Allow engine to cool. Install all drain plugs. Remove filler 
cap, and pour water into system until it is approximately half full; 
then run engine at idling speed and fill system completely. 

(2) Run the engine until coolant is heated to normal operating 
temperature. 

(3) Drain system completely (subpar. h above). Repeat flush- 
ing operation until the drain water is clear. 

f. Leaks. After completing the flushing operation, make certain 
that the engine has been allowed to cool again. Install all drain 
plugs. Remove filler cap and pour water into system until it is 
approximately half full; then run the engine at idling speed and fill 
system to level of air bleeder cock in radiator inlet connection. Stop 
the engine and examine entire system for leaks. This is important 
because the cleaning solution uncovers leaks which already exist 
but may have been plugged with rust or corrosion. 

g. Frilling. Tightly close engine water drain valve. If system 
is to be filled with water, put 14 ounces of rust inhibitor in each 
auxiliary water tank and fill each water tank to the top with approxi- 
mately 15 gallons of water. Do not remove the strainer. If anti- 
freeze is to be used, see subparagraph i below. Close air bleeder 
valve on thermostat housing. Inspect cooling system for leaks. Lower 
engine compartment splash panel and hook in place. Close and bolt 
engine compartment doors. See that filler cap gasket is serviceable; 
put cap on and tighten. Lower and lock filler cap cover. Inspect 
radiator drain plugs for leaks. Inspect engine drain valves for leaks. 

h. Inhibitor. To control rusting of the iron in the cooling systems 
and corrosion of the cylinder blocks and cylinder heads, a soluble 
oil corrosion inhibitor must be used. When servicing the vehicle 
for summer, fill the system nearly full with clean water. Add cor- 
rosion inhibitor compound in proportion of one container of com- 
pound to each 4 gallons of cooling system capacity. Then complete 
filling of the system to level of the air bleeder valve on the thermo- 
stat housing. 

i. Antifreeze. When servicing for winter, fill the system about 
one-quarter full of clean water. Add sufficient antifreeze compound 
for protection against the lowest anticipated temperature (par. 
27 <1). Add water until the system is nearly full; then run the 
engine until normal operating temperature is reached. Add sufficient 
water to fill the system to the proper level. 
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119. RADIATORS AND FAN SHROFDS. 

a. Description. The two radiators, mounted at the rear of engine 
compartment, are the cross-flow type (fig. 108). Water from the 
engine enters the top connection on the side tank next to the other 
radiator, flows crosswise through the radiator, and out the bottom 
connection in the outer side tank into the engine lubricating oil 
cooler. The top connection on radiator side tank is an air vent tube 
to the auxiliary water tank. A fan shroud attached to each radiator 
directs the air from the fan through the radiator to increase cooling 
efficiency. 

1». Removal. Remove rear engine compartment cover plate. Re- 
move engine compartment floor plate. Drain the cooling system 
(par. 118 h). Loosen all upper hose connection clamps on radiator, 
thermostat housing, and water expansion tank. Remove engine to 
radiator tube and water expansion tank to radiator tube. From be- 
neath, loosen all hose connections, and remove radiator outlet tube 
and tube to water expansion tank. Support radiator so brackets 
can be removed. Remove two bolts on each of the four brackets 
which attach brackets to radiator. On outside of hull, remove upper 
and lower radiator bracket bolts, and remove the two outer brackets 
with shock mountings. Remove bolts which attach upper and lower 
radiator inner brackets to radiator center support, and remove 
brackets and shock mountings. Pull radiator slightly rearward to 
provide necessary clearance for bottom outlet, and attach a rope or 
wire sling similar to figure 109. Attach a hoist to sling and carefully 
lift radiator from compartment. CAUTION: Do not pry on radiator. 
If it is necessary to remove fan shrouds, remove bolts on outer side 
and bottom of shroud. Next remove bolts which attach inner side of 
shroud to radiator center support. Pull shroud into space occupied 
by radiator to clear fan and lift shroud out. 

o. Installation. If fan shroud was removed, install it by revers- 
ing removal procedure. Inspect all radiator bracket shock mountings 
and replace any which are not serviceable. Make sure radiator cool- 
ing surfaces and cores are clean. Install radiator by reversing re- 
moval procedure. Inspect all tubes, clamps, and hose and replace 
if necessary. All tubes must be wiped clean. Slide hose with clamps 
onto tubes until flush with end of tube. Install tubes and hose con- 
nections. Center each hose connection and turn hose clamps so that 
screws will be accessible. Tighten all hose clamps securely. Before 
installing rear cover plate, fill cooling system (par. 118 g), and ex- 
amine all connections for leaks. Complete the assembly by reversing 
the remainder of the removal procedure. 
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Figure 109 — Removing Radiator 



120. WATER EXPANSION TANK. 

a. Description. A water expansion tank in the cooling system of 
each engine provides additional water capacity and also expansion 
space for the water when heated (fig. 107). The filler opening for 
each cooling system is on the top of the expansion tank. Any air in 
the radiator is vented through the large tube leading to the water 
expansion tank. Water poured into the water expansion tank flows 
out the smaller tube to the radiator outlet tube to fill the cooling 
system. The water pump does not circulate water through the water 
expansion tank. 

b. Removal. Remove engine compartment cover plate and door 
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Figure 110 — Removing Water Pump, Using Wrench (41 -W~1 495-100) 



above expansion tank to be removed and open opposite door. Re- 
move engine compartment splash panel (par. 214 <1). Drain the 
cooling system (par. 118 b). Loosen two clamps on each connection 
at rear end of water expansion tank. Remove the four bolts, two at 
each end, which attach tank to sponson cover plate. Support tank as 
last bolts are removed, and lift out tank. 

c. Installation. Inspect hose connections and clamps, and replace 
if necessary. Install water expansion tank by reversing removal pro- 
cedure. Position hose clamps so clamp screws are accessible with 
cover plates installed. Tighten hose connections. Close engine drain 
valve. Open air bleeder valve and fill cooling system. Close air 
bleeder valve and inspect for leaks before installing engine compart- 
ment splash panel, cover plate, and door. 

121. WATER PUMP. 

a. Description. Each engine is equipped with a centrifugal water 
pump (fig. 107), which circulates water through the cylinder block. 
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cylinder head, radiator, and oil cooler. The pump is mounted on the 
fan end of the blower housing directly under the governor weight 
housing. It is driven by a coupling on the end of blower lower rotor 
shaft. The pump shaft turns on a prelubricated double row ball 
bearing, which does not require additional lubrication. 

I>. Removal. Open engine compartment doors. Raise and lock 
engine compartment splash panel. Drain engine cooling system 
(par. 118 h). Remove air cleaner and cover openings in air inlet 
housing. Loosen hose clamp around seal between water pump cover 
elbow and oil cooler, and slide seal up on elbow. Disconnect the 
water pump drain tube by loosening the ”i,;-inch, ferruled nut at 
elbow on water pump. Remove two bolts which attach water pump 
inlet packing flange to cylinder block. Using fuel pump wrench 
(41-W-1495-100), remove three bolts which attach water pump to 
blower end plate cover (fig. 110). Turn the pump one-quarter turn 
toward the outside of the vehicle; then slide the pump assembly 
down and toward the rear, and lift it out of the vehicle. Cover oil 
cooler water outlet. CAUTION: When installing new pump, be sure 
water by-pass elbow lines up before starting the ^^^-inch ferruled nut, 

e. Installation. Position flange on water pump outlet and install 
new packing ring. Slide hose clamp and new inlet seal onto pump 
cover elbow. Position pump and install by reversing removal pro- 
cedure. Tighten packing flange evenly. Position hose clamp on 
water pump inlet seal so it will be accessible for future tightening 
from above, and tighten clamp. Fill engine cooling system (par. 
118 g). Start engine and inspect all cooling system connections for 
leaks. Lower and hook engine compartment splash panel, and close 
and bolt engine compartment doors. 

122. FAN. 

a. Description. Each engine is equipped with a 5-blade, gear- 
driven fan (fig. Ill) to force air out through the radiator cores. The 
fan shaft is mounted on ball bearings with lubrication provided by 
the engine oiling system. The two fans turn in opposite directions 
as indicated by an arrow on top of each balance weight cover, and 
are not interchangeable. 

U. Removal. Open engine compartment doors, and raise and lock 
engine compartment splash panel. Remove six nuts and lock wash- 
ers from fan bolts which attach fan blade assembly to drive hub. Do 
not remove fan bolts, but withdraw them far enough to clear fan and 
allow it to turn freely. Remove cap screw, lock washer, and flat 
washer on end of fan shaft. Move fan assembly toward radiator and 
off hub, and withdraw it from fan shroud. 

c. Installation. Wipe mounting face of fan drive hub plate clean. 
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Figure J 12 — Installing Thermostats 



Hold fan above balance weight cover with hollow sides of blades 
facing radiator. Fan is marked “Radiator Side” for correct installa- 
tion. When fan is assembled, it turns in the direction indicated by 
the directional arrow, and the leading edges of blades must be farther 
from radiator than the trailing edges. After making sure fan will turn 
in the right direction, lower it through opening in shroud and assem- 
ble by reversing removal procedure. 



123. WATER MANIFOLD. 



a. Description. The water manifold on each engine is attached 
to the cylinder head, and located between the rocker arm cover and 
the exhaust manifold (fig. 112). Water enters the manifold from six 
water openings in the cylinder head. From the manifold it passes 
through the thermostat housing into the radiator. The water tem- 
perature sending unit and switch are installed in the manifold at the 
flywheel end. 

b. Removal. Open engine compartment doors, and raise and lock 
engine compartment splash panel. Remove engine compartment floor 
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plates. Drain engine cooling system (par. 118 h). Remove engine oil 
level gage bracket. Remove thermostat housing and thermostat (par. 
124 h). Remove the exhaust manifold (par. 89 h). Remove water 
temperature sending unit and switch. Remove 12 nuts and lock 
washers which attach manifold to cylinder head, and lift manifold off. 
Remove water manifold gaskets. If manifold is to be replaced, un- 
screw temperature sending unit and switch bushing. 

e. Installation. Clean gasket surface on cylinder head and water 
manifold flanges. Position new gaskets on studs. If reducer bushing 
is to be installed, use non-hardening gasket cement on threads and 
screw bushing into water manifold without excessive pressure to 
avoid cracking the manifold. Position water manifold on studs and 
install the 12 lock washers and nuts. First draw all nuts down 
lightly and then, working from the center toward ends of manifolds, 
tighten all nuts with uniform pressure. Install the exhaust manifold 
(par. 89 e). Install thermostat and housing (par. 124 d). Install oil 
level gage bracket. Install water temperature sending unit and 
switch. Fill both engine cooling systems and inspect all connections 
and leaks. Complete installation by reversing the remainder of the 
removal procedure. 

124. THERMOSTATS. 

a. Description. Two thermostats are located in housings in the 
outlet end of each engine water manifold (fig. 112). The thermostat 
housing or cover also serves as the manifold water outlet (fig. 113). 
The thermostats regulate engine temperature by controlling the cir- 
culation of water through the radiator. When engine water tempera- 
ture is less than 158^ F, the thermostats completely block any circu- 
lation through the radiator. The water then bypasses the radiator, 
and circulates only through the engine and oil cooler. Therefore, 
only a small quantity of water has to be heated, and the engine 
reaches efficient operating temperature much more quickly. After 
engine water temperature exceeds 158° F, the thermostats start open- 
ing and permit some water to circulate through the radiator. When 
water temperature reaches approximately 185° F, the thermostats 
are fully opened and close off circulation through the by-pass tube, 
so that all water is circulated through the radiator. In cold weather, 
when thermostats are closed and heated water is being circulated 
through the oil cooler, this water also acts as an oil warmer. By 
heating the oil, in this way, more positive cold weather engine lubri- 
cation is assured. One of the reasons for using two thermostats, 
which are identical in each engine, is to minimize resistance to the 
flow of water when thermostats are fully opened. 

b. Removal. Open engine compartment doors, and raise and lock 
engine compartment splash panel. Partially drain cooling system to 
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Figure 1 13 — Thermostat Housing and Water Manifold — Disassembled 
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bring water level below the thermostats. Loosen four hose clamps 
on engine to radiator tube. Slide engine water outlet hose up on 
tube, and swing lower end of tube to one side to clear thermostat 
housing. Remove two bolts which attach water by-pass tube elbow 
to thermostat housing. If elbow gasket is loose, spring elbow away 
from housing slightly and remove gasket. Remove four bolts and 
lift thermostat housing off; then lift out the thermostat. 

c. Inspection (fig. 113). After thermostats have been removed, 
examine condition of the syphons (bellows) and valves. Unless 
valve is tightly closed, thermostat must be replaced. 

d. Installation (fig. 112). Clean gasket surfaces on manifold and 
thermostat housing. Wipe thermostat seats in manifold clean. Place 
thermostats in housings, with valves up. Use new gasket, if necessary, 
and install thermostat housing and oil level gage bracket. Tighten 
bolts on opposite corners to draw housing down evenly, and then 
tighten all bolts. Install by-pass tube elbow, using a new gasket if 
necessary, and tighten bolts evenly. Install engine to radiator tube 
and tighten all hose clamps. See that air bleeder valve is open, fill 
cooling system and then close air bleeder valve. Inspect water con- 
nections for leaks. Lower engine compartment splash panel and 
hook in place. Close and bolt engine compartment doors. 

125. AIR BLEEDER VALVE. 

a. Description. An air bleeder valve is installed in each thermo- 
stat housing for the purpose of venting air out of the engine water 
jackets when cooling system is being filled (fig. 114). 

b. Removal. Open engine compartment doors, and raise and lock 
engine splash panel. Partially drain cooling system until water level 
is below thermostat housing. Place wrench on hexagon of valve body 
below packing nut and screw air bleeder valve assembly out of ther- 
mostat housing (fig. 113). 

c. Installation. First hold valve body with a wrench and open 
valve all the way by turning handwheel counterclockwise until it 
stops. Screw air bleeder valve into thermostat housing and tighten. 

Fill cooling system. Close valve and inspect for leaks. Complete 
installation by reversing remainder of removal procedure. 

126. WATER TEMPERATURE GAGE CONTROL SWITCH 
AND SENDING UNIT. 

a. Description. A single engine temperature gage is mounted in 
the instrument panel next to the fuel gage (fig. 12). It is controlled 
by the toggle-type switch labelled “TEMP” at the left of the main 
light switch. To read the temperature of either right or left engine 
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on the gage, move the switch toggle lever to “R” or ‘'L ” A sending 
unit is mounted in the end of each water manifold. 

b. Remove Water Temperature Gage. Remove instrument panel 
faceplate. Disconnect wires from gage terminals. Tag wires for 
installation identification. Remove fiber washer and mounting 
bracket. Lift gage out of faceplate, using care not to damage washer. 

c. Install Water Temperature Gage. Install new rubber washer 
on gage, if necessary, and position gage in faceplate. Install gage 
mounting bracket and fiber washer. Connect wires to proper ter- 
minals. Remove identification tags. Install instrument panel face- 
plate. Test operation of gage. 

d. Remove Water Temperature Gage Control Switch. Remove 
the instrument panel (pars. 186 b and d). Disconnect wires from 
terminals on engine temperature gage control switch. Unscrew hex- 
agonal lock nut which holds switch to panel and lift out switch. 

e. Install Water Temperature Gage Control Switch. Position 
engine temperature gage control switch in instrument panel. Install 
hexagonal lock nut and tighten securely. Connect wires to switch 
terminals (fig. 202). Install the instrument panel (pars. 186 c and e). 

f. Remove Sending Unit. Turn off 24-volt master switch. Re- 
move cap from sending unit and disconnect wire from terminal. Un- 
screw and remove sending unit from end of water manifold. 

g. Install Sending Unit. Screw sending unit into end of water 
manifold. Connect wire to terminal. Install cap on sending unit. 

Turn on 24- volt master switch and test operation of unit. 

127. HIGHWATER TEMPERATURE WARNING SIGNAL AND 
CONTROL SWITCH. 

a. Description. In addition to the engine temperature gage, there 
is also a red-jewel highwAer temperature warning signal in the lower 
left corner of the instrument panel. It is operated by a control 
switch mounted in the engine water manifold near the water tem- 
perature gage sending unit. This signal also functions as engine low 
oil pressure warning. The warning signal lamp socket is not re- 
movable. 

b. Remove Lamp. With a thin-bladed screwdriver, pry out red 
jewel. Push in on lamp, then turn and pull out. 

c. Install Lamp. Position lamp in socket. Push in and turn until 
it is securely locked in place. Snap the red jewel into place. 

d. Remove Control Switch. Turn off the 24-volt master switch. 

Remove control switch cap and disconnect wire. Unscrew control 
switch unit from water manifold. 
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e. Install Control Switch. Screw control switch into water mani- 
fold. Connect wire to switch terminal. Install the cap. Turn on 
24-volt master switch and test operation of unit. 



Section XXVI 

TRANSFER GEAR UNIT AND CLUTCHES 

128. TRANSFER CiEAR I NIT. 

a. Description (fig. 115). Power developed by the two engines 
is delivered to the transfer gear unit through a dry disk clutch at 
each engine flywheel. The driven plates of the two clutches are 
splined to drive shafts, each carrying a helical gear which drives the 
center or driven gear, mounted on the engine driven shaft. Each 
drive gear has 85 teeth and the driven gear has 62 teeth. With this 
ratio, the propeller shaft rotates at 1.37 times engine speed. 

h. Removal. To remove the transfer gear unit, first perform the 
following operations: 

(1) Remove Fighting Compartment Floor Plates. Traverse 
turret to clear rear floor plates, and fold back right and center hinged 
floor plates in fighting compartment. 

(2) Disconnect Propeller Shaft. Refer to paragraph 137 c. 
Fasten propeller shaft up out of the way. 

(3) Drain Transfer Gear Housing. Place suitable container 
of at least 3-quart capacity beneath drain elbow at left front of 
transfer gear housing. Remove the drain plug from the elbow and 
drain the gear housing of oil. Install drain plug after draining. 

(4) Remove Drive Shaft Covers, Nuts, and Driven Shaft 
Flange. Remove the two drive shaft covers and gaskets. Remove 
one screw from flywheel inspection hole co\«er, swing cover aside, and 
insert small bar into flywheel teeth to prevent wheel from turning. 
Remove driven shaft retaining nut from outer end of driven shaft, 
using a snug-fitting socket wrench. Remove driven shaft bearing 
cover with oil seal, and pull driven shaft flange straight off by hand. 
Remove the cover gasket. Hold flywheel from turning, and remove 
drive shaft retaining nuts. 

(5) Disconnect Clutch Control Turnbuckles. Back off jam 
nuts from ends of turnbuckles. Remove the lock nut from clutch 
control lever gudgeon and remove the gudgeon. Raise control lever 
and equalizer assembly enough to permit removal of cotter and 
clevis pins from turnbuckle yokes at lower ends of control levers. 
Unscrew turnbuckles from clutch release lever yokes. NOTE: If 
vehicle floor is provided with handhole and cover, remove cover and 
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work through handhole to disconnect turnbuckles from release levers. 
Remove 24 cap screws which attach gear housing to clutch housing. 
Insert four of the screws in tapped holes provided in gear housing 
flange, and turn screws in uniformly to force gear housing from clutch 
housing dowels. Use a soft metal drift and tap ends of drive shafts 
to prevent them pulling out of clutch housing as gear housing is 
removed. Remove gasket from between the two housings. 

c. Inspection. Wash the gears and shafts with Diesel fuel oil, and 
dry with compressed air. Turn shafts and gears by hand, and note 
whether they turn freely with snug fit. If there are any indications 
of worn or corroded bearings, notify higher authority. Examine the 
shafts for badly worn or peened splines. Note whether gear teeth 
are flattened, chipped, or deeply scratched. If any of these condi- 
tions exist, notify higher authority. 

cl. Installation. 

(1) Install Transfer Gear Unit. Lubricate driven shaft 
splines with antiseize compound. Clean the bolting flange surfaces 
on the clutch and transfer gear housings, spread light coating of 
liquid joint and thread compound (52-C-3122) on these surfaces, and 
carefully fit a new gasket to transfer gear housing flange. Set gear 
housing assembly on clutch housing, with the two engine drive shafts 
entered into bearings in gear housing. Engine driven shaft will pilot 
into bearing in clutch housing at the same time. Use a bar in fly- 
wheel teeth to rotate engine crankshaft and mesh transfer gears. 
Secure the gear housing in place with 24 cap screws and lock 
washers. Tighten screws evenly to compress gasket uniformly. 

(2) Install Drive Shaft Nuts, Covers, and Driven Shaft 
Flange. Hold flywheel from turning and install retaining nuts to 
ends of drive shafts. Use new gaskets if necessary and install drive 
shaft covers. Install engine driven shaft flange on outer end of driven 
shaft with small hub diameter inside oil seal. Install flange retaining 
nut on driven shaft and tighten. 

(3) Connect Clutch Control Turnbuckles. Connect clutch 
control turnbuckles to clutch release levers, and install connecting 
pins. Connect opposite ends of turnbuckles to clutch control levers. 
Install control lever gudgeon and lock nut. 

(4) Fill Transfer Gear Housing. Fill transfer gear housing 
as directed in paragraph 35. 

(5) Connect Propeller Shaft. Refer to paragraph 138. 

(6) Install Fighting Compartment Floor Plates. Fold the 
floor plates back into place. 
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Figure 117 ^ Clutch Booster 

of the clutch housing by two turnbuckles. A clutch booster spring 
assembly (fig. 117), adjustable for pedal pressure, is attached to one 
end of the cross shaft and to a bracket mounted on the hull floor. 

b. Clutch Pedal. 

(1) Removal. Remove the driver’s seat (par. 219 b). Remove 
the driver’s floor plate (par. 220 b). Unhook the pedal return spring 
from clutch pedal rod and disconnect rod from the clutch pedal. 
Loosen cap screw which secures pedal to pedal shaft, and pull shaft 
from pedal and bracket. Lift out flat washer and pedal. Loosen 
jam nut and remove pedal stop screw from pedal. 

(2) Installation. Install pedal stop screw and jam nut. Posi- 
tion clutch pedal at left of shaft bracket, install flat washer on shaft, 
and insert shaft through bracket and pedal. Tighten pedal clamp 
screw. Attach clutch pedal rod to pedal, and install pedal return 
spring. Adjust clutch pedal stroke (subpar. g below). Check clutch 
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Figure 118 — Clutch Equalizer — Propeller Shaft Removed 



pedal rod adjustment and adjust if necessary (subpar. i below). In- 
stall driver’s floor plate, and install driver’s seat. 

c. Clutch Pedal Rod. 

( 1 ) Removal. Remove driver’s seat and floor plate. Unhook 
clutch pedal return spring. Remove pins to disconnect clutch pedal 
rod from pedal and cross shaft lever. "Remove the rod. 

(2) Installation. Position clutch pedal rod on clutch pedal, 
and insert clevis and cotter pin. Check pedal stroke and adjust if 
necessary (subpar. g below). Check booster adjustment and adjust 
length of clutch pedal rod if necessary (subpar. i below). 

d. CroBB Shaft ABBemhIy. 

(1) Removal. Remove propeller shaft (par. 137). Remove 
driver’s seat and floor plates. Depress clutch pedal and block it in 
full forward position. Loosen two cap screws which lock booster 
spring support to booster support body; then loosen jam nut and 
back off adjusting screw to relieve tension on spring seats. Remove 
block and permit clutch pedal to return to normal position. Remove 
two booster support body retaining screws and lift out support body. 
Disconnect throttle rods and clutch cross shaft rod at the cross shaft. 
Remove cap screws which secure cross shaft supports to hull floor 
and lift out cross shaft assembly. 
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Figure 119 — Removing Equalizer From Control Levers 



(2) Installation. Position cross shaft assembly on hull floor. 
Install cap screws and secure cross shaft supports to hull floor. Con- 
nect throttle rods and clutch cross shaft rod to cross shaft. Depress 
clutch pedal and block it in full forward position. Install booster 
supp>ort body assembly. Compress booster spring in a vise and 
secure it in compressed position with strong wire. Install spring seats 
on spring, and position assembly between clutch booster lever and 
the spring support (fig. 116). Turn adjusting screw in until screw 
projects 2 inches through support body and spring is supported. Re- 
move the wire. Remove block and permit pedal to return to normal 
position. Check adjustment of throttle rods and adjust if necessary 
(par. 78 g). Check booster lever position and adjust booster (sub- 
par. h below). Check clutch pedal free travel and adjust if neces- 
sary (subpar. j below). Install driver’s floor plate; install propeller 
shaft (par. 138); and install driver’s seat. 

e. Clutch Cross Shaft Rod. 

(1) Removal. Remove propeller shaft (par. 137). Remove 
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Figure 120 — Clutch Equalizer — Removed 

cotter pins and clevis pins at both ends of clutch cross shaft rod. 
Pull the rod forward to release yoke from equalizer and lift rod from 
fighting compartment. 

(2) Installation. Position rod on clutch cross shaft right lever 
and install connecting pins. Adjust cross shaft rod to measure 5 1 Vi 
inches from center of pin hole in yoke at equalizer front link, and 
install connecting pins. Examine booster lever setting and adjust if 
necessary (subpar. h below). Check equalizer adjustment (subpar. j 
below). Install propeller shaft (par. 138). 

f. Clutch Equalizer and Control Lever Assenilily. 

(1) Removal. Remove propeller shaft (par. 137). Remove 
link pin from equalizer arm, spread equalizer, and remove from clutch 
control levers. Disconnect clutch cross shaft rod from equalizer (sub- 
par. e (1) above). Disconnect clutch lock-out cables from lock-out 
levers, back off cable housing jam nuts, and remove cables from 
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brackets. Remove lock nut from control lever gudgeon and remove 
the gudgeon (figs. 118 and 119). Raise control levers for clearance 
to remove pins from clutch control turnbuckles. Remove cap screws 
with lock washers which attach lock-out brackets to hull floor, and 
remove the brackets and clutch control levers (fig. 120). 

(2) Installation. Position clutch lock-out brackets to hull 
floor and install cap screws with lock washers. Connect clutch con- 
trol turnbuckles to control levers, and install gudgeon and lock nut. 
Install clutch lock-out cables in brackets and connect cables to lock- 
out levers. Install equalizer on clutch control levers, and connect 
clutch cross shaft rod to equalizer. Adjust the clutch pedal free 
travel (subpar. j below). Adjust clutch cross shaft rod (subpar. i 
below). 

g. Clutch Pedal Stroke Adjustment. Disconnect the clutch pedal 
rod from cross shaft left lever. Loosen jam nut and set clutch pedal 
stop screw so that lower edge of pedal pad is QVa inches from driver’s 
seat floor plate (fig. 121). Connect clutch pedal rod to cross shaft 
left lever. Adjust clutch booster for correct lever setting (subpar. h 
below ) . 

h. Clutch Booster Adjustments, Check pedal stroke adjustment 
and adjust if necessary (subpar. g above). Disconnect clutch pedal 
rod from cross shaft left lever (fig. 116). Turn clutch booster lever 
so that distance from center of lever pin hole to hull floor plate is 
2y^ii inches (fig. 121). Hold lever in this position and adjust length 
of clutch pedal rod to connect with clutch cross shaft left lever. In- 
sert connecting pins and tighten jam nut. NOTE: If clutch booster 
lever setting is not held to the above measurement^ the booster will 
not operate properly and clutch pedal will fail to return to fully re- 
leased position. To adjust clutch booster for pedal pressure, loosen 
jam nut and turn adjusting screw in (clockwise), if pedal pressure 
is too stiff, and out (counterclockwise), if pressure is too slight. 
Tighten adjusting screw jam nut. CAUTION: If adjusting screw is 
turned in too far, clutch pedal will not return from depressed position. 

i. Cross Shaft Rod Adjustment. No adjustment of the clutch 
cross shaft rod is necessary except to correct for wear after long 
service, or for replacement. Disconnect clutch cross shaft rod from 
clutch equalizer front link, and pull equalizer rearward until equalizer 
arm side pins contact rear of slots in clutch control levers. Adjust 
equalizer yoke on cross shaft rod so that rear of pin hole in yoke 
coincides with front of pin hole in equalizer front link (fig. 122). 
Install yoke pin through yoke and front link so head of pin is at top, 
and insert cotter pin. Tighten rod yoke jam nut. Adjust the equal- 
izer (subpar. j below). 

j. Clutch Pedal Free Travel and Equalizer Adjustment. Loosen 
jam nuts on both ends of both turnbuckles (fig. 122). NOTE: Jam 

289 



Digitized by Google 



Original from 

UNIVERSITY OF CALIFORNIA 





RA PD 352320 
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nuts on front ends of turnbuckles have left-hand threads. Turn left 
turnbuckle to shorten it only enough so that left clutch lock-out 
button can be pulled out easily without holding clutch pedal down. 
To obtain 2 inches of free travel, lengthen the turnbuckles by turning 
in opposite direction exactly 18 flats. Hold turnbuckle with wrench, 
to prevent it from turning, and tighten jam nuts on both ends. Hold 
clutch pedal all the way down, push left clutch lock-out button in, 
and let clutch pedal up. Next, while the clutch pedal is being held 
down 3 to 4 inches to take slack out of clutch linkage, adjust right 
turnbuckle so that clearance between hooked ends of equalizer rear 
link and side link is the same on both sides of equalizer. Clearance 
can be measured by a feeler gage or a 6-inch scale (fig. 122). Hold 
turnbuckle with wrench to prevent it from turning, and tighten jam 
nuts on both ends. Hold clutch pedal all the way down, pull out 
both lock-out buttons, and let clutch pedal up. See that gearshift 
lever is in neutral. Turn propeller shaft by hand and if it does not 
turn freely, loosen jam nuts on each turnbuckle, lengthen each turn- 
buckle exactly two flats, and tighten jam nuts. Propeller shaft must 
turn freely by hand. 

k. Test for Equalization of Clutch Engagement. Before mak- 
ing this test, it. is necessary to check the tachometers for accuracy 
and to see that engine speeds are synchronized. 

(1) Test Tachometers. Start engines and operate at 1,000 to 
1,200 revolutions per minute until engine temperature gages read 
150° F. See that clutch lock-out buttons are in and propeller shaft 
is turning. Compare the two tachometer readings. If they vary more 
than 100 revolutions per minute, one tachometer or the other is out 
of calibration and must be replaced. 

(2) Test Throttle Synchronization. With both clutch lock- 
out buttons pulled out, run engines at 1,500 to 1,800 revolutions per 
minute. Compare tachometer readings, and if they vary more than 
100 revolutions per minute, adjust the governor control levers for 
equal travel (par. 78 f (3) above), to test clutches (step (3) below), 

(3) Test for Equalized Engagement of Clutches. Operate 
the vehicle on level ground in third gear, engaging the clutches in 
the regular manner, and watching both tachometers while the clutches 
are engaging. If clutch linkage is adjusted correctly, both tachom- 
eter hands will drop together. If one tachometer hand consistently 
drops faster than the other, inspect the entire clutch linkage including 
the equalizer, to make sure it moves freely and that there is no 
binding in any of the clevises. If the linkage is free, check the 
equalizer adjustment (fig. 122). After checking the adjustment, if 
appreciable variation in the engaging action of the clutches still 
exists, refer to paragraph 47, 
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130, CLUTCH LOCK-OUTS. 

a. DeBcription. The two clutch lock-out buttons (fig. 9) on the 
hand throttle support, used to lock the two clutches out of engage- 
ment, are connected by cables to the lock-out control levers mounted 
in the clutch lock-out control bracket. When lock-out buttons are 
pushed in, the flats on the lock-out shafts are in a horizontal position 
so there is no interference with the travel of the clutch control levers. 
When the clutch pedal is pushed down, the lower ends of control 
levers move rearward. Pulling out the lock-out buttons rotates the 
lock-out shafts into position so they block the return of the control 
levers and hold clutches in the disengaged position. CAUTION: 
Hold clutch pedal all the way down when operating clutch lock-outs. 

b. Adjustment. For access to clutch lock-out control bracket, see 
paragraph 137 a. Lock-out cable jam nuts, on both sides of lock-out 
control lever swivel block, must be tight and lock-out button pushed 
in all the way. Adjust cable jam nuts on each side of cable bracket 
to position each lock-out control lever so that flat on shaft is in hori- 
zontal position. Tighten jam nuts. Limited additional adjustment, 
if necessary, can be made by adjusting lock-out cable rod-end jam 
nuts at swivel block. When clutch pedal is held down, the flats on 
lock-out control shafts are visible through openings in Sides of bracket. 

c. Removal of Control Cable. For access to clutch control brack- 
et, refer to paragraph 137 a. Remove jam nut and lock washer on 
lock-nut cable rod end at rear of swivel block. Unscrew and remove 
lock-out cable jam nut and lock washer on rear side of lock-out cable 
retaining bracket. Pull cable and rod end out of swivel block and 
bracket. Remove clip from cables at throttle control rod guide and 
on hull floor at rear of the clutch cross shaft. Remove clip from 
cables at lower corner of steering brake cover. Remove clip from 
cables at front of throttle control. Back off jam nut which secures 
cable to throttle control housing. Pull cables into driver’s compart- 
ment and then out through the throttle control. 

cl. Installation of Control Cable. After inserting control cable 
through hole in throttle control, thread cable through lock washer 
and nut which attach it to the support. Tighten the nut. Place 
cable in position on hull floor. Install the clips which attach cables 
to front of throttle control and to brake cover. Also install clip at 
throttle control rod guide and on hull floor at rear of clutch control 
cross shaft. With one large nut and lock washer on cable and fitting, 
insert cable through hole in cable retaining bracket on clutch lock-out 
control bracket. Place second large lock washer and nut on rear side 
of cable end fitting. Screw one small nut with lock washer on cable 
rod end, and insert rod end in swivel block. Screw other small nut 
with lock washer on rod end and tighten both nuts. Adjust control 
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Figure 123 — Removing Clutch Release Bearing Lubrication Fitting 



cable (subpar. b above). Lubricate clutch lock-out moving parts 
with engine oil. Test operation of clutch lock-outs on both engines. 



131. CLUTCH. 



a. Description. Each engine is equipped with a separate clutch 
of the single-plate, dry-disk type with diaphragm pressure spring 
(fig. 127). When the clutch pedal is depressed, the clutch release 
springs move the pressure plate away from the driven disk, and 
disconnect the engine from the driving mechanism. With the clutch 
pedal up, the clutch is held in engagement by the pressure plate and 
spring. Either or both clutches can be locked out of engagement 
individually by first depressing the clutch pedal and pulling out the 
corresponding clutch lock-out button (fig. 9). 
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Figure 124— Removing Clutch Housing to 
Flywheel Housing Cap Screws 

b. Coordination With Higher Authority. Replacement of this 
major assembly with a new or rebuilt unit is normally a third echelon 
operation, but may be performed in an emergency by second echelon, 
provided authority for performing this replacement is obtained from 
the appropriate commander. Tools needed for the operation which 
are not carried in second echelon may be obtained from a higher 
echelon of maintenance. 

c. Removal. Remove transfer gear unit as outlined in paragraph 
128 b. Remove cap screws from each clutch housing inspection hole 
cover, and remove the lubricating fitting from end of flexible hose 
(fig. 123). Remove four pipe plugs from face of clutch housing 
(fig. 124). Through plug openings, remove four cap screws which 
attach clutch housing to flywheel housing. Remove 22 cap screws 
from clutch housing flange and insert 4 in tapped holes provided 
(fig. 125). Turn screws in uniformly to force clutch housing from 
flywheel housing, and pull housing straight out to release bearing 
sleeves and clutch shifter yokes. Remove clutch housing from fight- 
ing compartment. Remove 12 cap screws which hold clutch to 
flywheel. Withdraw the clutch assembly straight out, and remove 
shims at each screw between clutch plate and flywheel. 
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Figure 125 — Separating Clutch Housing From Flywheel Housing 

d. Inspection. Examine the shifter yoke bushings on the clutch 
release bearing sleeves. If these parts have worn flat, loosen nuts 
and turn bushings for new bearing surfaces with yokes. Inspect the 
wearing surfaces on the flywhe'el and clutch pressure plate. If these 
surfaces have become badly scored, notify higher authority for repair 
or replacement of these parts. 

e. Installation. Set the clutch assembly next to driven disk, and 
insert pilot (41-P-402-200) through clutch release bearing sleeve and 
driven disk hub so that small end of tool is inserted into pilot bearing 
in the flywheel (fig. 126). Rotate clutch assembly so that holes for 
retaining screws in clutch cover aline with tapped holes in fljnvheel. 
Install 12 cap screws with lock washers but do not tighten until after 
shims are installed. Insert shims through flywheel inspection open- 
ing, one shim over each of the screws, and tighten the screws uni- 
formly. Tie a piece of stout cord to the fittings of the release bearing 
lubricating hose. Set the clutch housing assembly in place so that 
clutch release bearing sleeve guides will enter the two sleeves. Pull 
cords, and revolve release bearing sleeves until bushings for shifter 
yoke are directly above and beneath the guides. Guide shifter yokes 
over bushings, and push clutch housing up against flywheel housing 
over dowels. Slide flexible lubricating hose fitting through center 
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Figure 126 - Alining Clutch Disk, Using Pilot (41 -P-402-200) 



hole clutch housing inspection cover and attach fitting to hose. In- 
stall inspection cover, lock washers, and screws. Install 22 cap screws 
and lock washers to clutch housing, and draw them up tightly. In- 
stall four cap screws in pip>e plug openings and install the plugs. 
Install the transfer gear unit (par. 128 d). 

f. Record Installation of Clutch. Make proper entry on W.D., 
A.G.O. Form No. 478, “MWO and Major Unit Assembly Replace- 
ment Record.” 



132. CLUTCH DRIVEN DISK. 

a. Description. The clutch driven disk (fig. 128) has friction 
facings riveted to each side of a steel disk Splines in the hub of the 
disk are free to move endwise in corresponding splines on the engine 
drive shafts. Oil slingers, mounted at the disk hub, protect the 
friction facings from oil and grease. The driven disk provides for 
gr^dual application of power and positive nonslipping drive when 
the clutch is fully engaged. 

b. Removal. Remove the transfer gear unit (par. 128 b). Re- 
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Figure 127 ^ Clutchn, With Housing Removed 
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Figure 128 — Clutch Disk Removed From Flywheel 



move the clutch assembly (par. 131 c). Lift out the driven disk 
from the face of the flywheel. 

c. Inspection. Examine the clutch driven disk facings for wear. 
Measure the thickness of the disk at the facings. If the over-all 
thickness of the facings is less than 0.370 inch, the shims between 
clutch cover plate and flywheel should be removed before installing 
the clutch assembly. If the over-all thickness of the facings is less 
than 0.303 inch, replace the clutch driven disk. Examine the splines 
in the hub of the driven disk. If they are worn sufficiently to allow 
appreciable backlash between the shaft and hub, replace the driven 
disk. If the splines are peened so that the disk does not slide freely 
on the shaft, replace the disk or notify higher authority. 

d. Installation. Set the clutch driven disk in the fl 3 ^heel, with 
the small diameter oil slinger facing the flywheel. Install the clutch 
assembly (par. 131 e). Install the transfer gear unit (par. 128 d). 
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Figure 129 — Removing Cluteh Release Bearing Lock Nut, 
Using Wrench (41-W-865-680) 



133. CLUTCH RELEASE BEARING. 

a. Description. The clutch release bearing is mounted in the 
clutch release bearing sleeve and cover attached to the hub of the 
clutch pressure spring (fig. 129). The ball thrust bearing takes the 
thnist or load when the clutch pedal is depressed, and pulls the 
center of the pressure spring outward to move the pressure plate 
outward and disengage the clutch. 

b. Removal. Follow procedure in paragraph 128 b to remove 
transfer gear unit and in paragraph 131 c to remove clutch housing. 
Hold clutch release bearing sleeve from turning and remove the six 
cap screws which attach the sleeve to the sleeve cover. Pull the 
sleeve and gasket off the cover. Bend tang on lock washer out of 
slot in hub nut Remove nut by turning it off the pressure spring 
hub with bearing lock nut wrench (41-W-865-680). Slide bearing 
and cover off hub. 

c. Inspection. Clean the parts in Diesel fuel oil. Inspect release 
bearing sleeve bushings for wear and install new bushings as required. 
Inspect clutch release yoke for wear. Try clutch release shaft for 
worn bearings. Notify higher authority if bearings are unserviceable. 
Test clutch release bearing for wear. Pack bearing with general 
purpose grease No. 2 to supply initial lubrication. 
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d. Installation. Place cover on pressure spring hub. Install bear- 
ing with numbers away from spring. Use new lock washer and place 
it on hub, with internal tang in slot in hub and teeth pointing away 
from spring. Install and tighten hub nut, using bearing lock nut 
clutch wrench (41-W-865-680) to aline one of the slots in the nut 
with one of the tangs on the lock washer when the nut is tightened 
securely. Bend tang into slot in nut. Place new gasket on cover, 
and attach the sleeve to cover with six cap screws. Apply general 
purpose grease No. 2 through hose fitting until sleeve and cover are 
full. Install clutch housing (par. 131 e). Install transfer gear unit 
(par. 128 d). 

134. CLUTCH PILOT BEARING. 

a. Description. The clutch pilot bearing in the center of the 
fl 3 rwheel supports the end of engine drive shaft. This ball bearing 
is lubricated by an oil wick fed through a drilled passage in the 
crankshaft. 

b. Removal. Follow procedure in paragraph 132 b to remove 
clutch driven disk. Position a bearing remover on flywheel and pull 
pilot bearing from fl 3 wheel. 

c. Inspection. Inspect bore in flywheel. If bore has been en- 
larged, notify higher authority to replace flywheel. Clean bearing in 
Diesel fuel oil. Inspect bearing for wear and replace bearing if 
found to be unserviceable. Inspect clutch pilot bearing wick in end 
of crankshaft to make sure it is saturated with oil and projects 
sufficiently to contact end of engine drive shaft. 

d. Installation. Start bedring squarely into flywheel bore, with 
numbers away from fl 3 rwheel, by tapping lightly on outer race. Using 
a large socket wrench or any similar tubular object which will con- 
tact only the outer race, drive bearing in until it is flush with outer 
face of flywheel. Lubricate bearing with engine oil. Follow pro- 
cedure in paragraph 132 d and install clutch driven disk. 

Section XXVII 

PROPELLER SHAFT AND UNIVERSAL JOINTS 

135. DESCRIPTION. 

a. General. The propeller shaft, equipped with a universal joint 
at each end (fig. 130), transmits the driving force from the transfer 
gear case to the transmission. The front universal joint sleeve yoke 
(slip hub) is splined and fits onto the splines on the front end of 
the propeller shaft. This splining provides for any variation in dis- 
tance between the transfer gear case and transmission. The universal 
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joints are equipped with needle roller bearings which must be lubri- 
cated when universal joints are installed and at regular lubrication 
intervals (par. 34). 

136. INSPECTION. 

a. Inspect Rear Universal Joint. See that clutch lock-outs are 
in and transmission is in neutral. Raise door in fighting compart- 
ment floor over rear universal joint. Take out four bolts and remove 
rear universal joint cover. Examine inside of cover for grease thrown 
out of universal joint. If a large quantity of grease has been thrown 
onto cover, the universal joint oil seals leak, and the propeller shaft 
must be replaced. If oil seals are satisfactory, try turning propeller 
shaft back and forth by hand and moving it up and down. If there 
is an appreciable movement, the bearings are worn and the propeller 
shaft must be replaced. If bearings are not worn, tighten the uni- 
versal joint flange bolts to see if they are loose. Pull clutch lock-out 
out. Rotate propeller shaft by hand and inspect weld aroimd pro- 
peller shaft tube. Lubricate rear universal joint (par. 34). Install 
rear universal joint cover and lower the door in fighting compartment 
floor. 

b. Inspect Front Universal Joint and Propeller Shaft. Lock 
out both clutches and shift transmission into gear. Take out bolts 
and remove front universal joint cover with inspection plate in place. 
Examine inside of cover, and if there is any quantity of grease, it 
indicates that universal joint bearing oil seals leak, and the propeller 
shaft assembly must be replaced. If seals do not leak, try turning 
propeller shaft by hand and work it up and down. Watch for move- 
ment between trunnion and yokes (fig. 130) which indicates bearings 
are worn and the propeller shaft must be replaced. Also check for 
worn splines in sleeve yoke (slip hub). If there is no appreciable 
wear, tighten the universal joint flange bolts to make sure they are 
not loose. Shift transmission into neutral. Rotate propeller shaft 
by hand and inspect weld on propeller shaft tube. Lubricate uni- 
versal joint and slip hub. Install front universal joint cover. 

137. REMOVAL. 

a. Remove Propeller Shaft Housing. To provide additional 
working space, remove assistant driver’s seat (par. 219 b) and place 
in out-of-way position. Take out bolts which attach front universal 
joint cover to hull floor and to propeller shaft housing, and lift cover 
off. Raise fighting compartment rear door, remove bolts which at- 
tach rear universal joint cover, and lift cover out. Raise doors in 
fighting compartment floor and clear stowage spaces to provide access 
to propeller shaft housing center cover. Release and lower the escape 
door (par. 218 b). Take out bolts which attach propeller shaft hous- 
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Figure 131 — Removing Front Universai Joint From Propeiler Shaft 

ing rear cover and remove cover. Remove bolts which attach pro- 
peller shaft housing center cover to right and left side plates. Raise 
cover clear of housing side plates, and pull cover forward into as- 
sistant driver’s compartment and out through escape door. 

b. Disconnect Front Universal Joint. Lock out both clutches. 
Unscrew sleeve yoke dust cap (fig. 130). Unscrew nuts on front 
universal joint flange and remove bolts. Pull universal joint back on 
splines and lower the shaft onto the propeller shaft housing strap. 

c. Disconnect Rear Universal Joint. Unscrew nuts on rear uni- 
versal joint flange and remove bolts. Pull universal joint forward 
from flange on engine driven shaft and lower the propeller shaft. 
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Figure 132 — Positioning Propeller Shaft for Removal 
Through Escape Hatch 



d. Remove Propeller Shaft from Vehicle. With one man at 
front and another at rear of propeller shaft, raise shaft up and over 
the right side plate of propeller shaft housing, and place it on hull 
floor. Pull front universal joint off splines on end of shaft (fig. 131). 
Remove periscope from assistant driver’s door, and open and latch 
door. Move front end of propeller shaft toward right front corner 
of hull, raising it as shaft is being pulled forward (fig. 132). This 
will permit rear universal joint to clear the inner rear corner of 
escape door so shaft can be lowered through escape door onto 
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Figure J 33 — Installation of Front Universal Joint 

ground. Lift shaft up through assistant driver’s door and remove 
it from the vehicle. Slide front universal joint onto splines on pro- 
peller shaft and screw dust cap onto sleeve yoke. 

138. INSTALLATION. 

a. Place Propeller Shaft into Vehicle. Unscrew dust cap and 
pull front universal joint off the propeller shaft. Lower rear universal 
joint end of propeller shaft through assistant driver’s door and down 
through escape door until it rests on the ground. Swing front end of 
propeller shaft into right front corner of hull. Raise shaft until rear 
universal joint clears rear inner corner of escape door so rear of shaft 
can be moved onto the hull floor (fig. 132). Move shaft back on 
floor on right side of propeller shaft so that front universal joint can 
be positioned on shaft (fig. 131). Rotate the shaft so that alining 
arrow on front end of propeller shaft tube is up. Make sure that 
dust cap, retainer washer, gasket, and another retainer washer are 
placed on the propeller shaft in this exact order, and that the cork 
gasket is serviceable (fig. 130). Position the front universal joint on 
the propeller shaft splines so that the arrow on rear of the sleeve 
yoke (slip hub) is in line with arrow on shaft, and slide joint back 
onto splines (fig. 131). Slide gasket and retainers against sleeve 
yoke, screw dust cap onto sleeve yoke, and tighten. With one man 
at front and another at rear of propeller shaft, lift it up and over the 
right plate on propeller shaft housing. 

b. Connect Rear Universal Joint. Wipe rear universal joint flange 
and flange on engine-driven shaft clean. Position the universal joint 
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flange and install bolts from rear with the nuts on universal joint 
flange side. Tighten the nuts. Lubricate rear universal joint 
(par. 34). 

0 . Connect Front Universal Joint. Wipe universal joint flange 
and flange on transmission shaft clean. Position the universal joint 
flange and install bolts from the front with nuts on universal joint 
flange side. Tighten nuts. Lubricate front universal joint and sleeve 
yoke (par. 34). 

d. Install Propeller Shaft Housing. Complete the assembly by 
reversing the remainder of the removal procedure (par. 137). 

139. GENERATOR DRIVE PULLEY. 

a. Description. The generator drive belt pulley is a double- 
grooved pulley which fits on the input end of the transmission drive 
shaft (fig. 134). Holes are drilled in the pulley, and it is held in 
position between the flange on the transmission input shaft and front 
universal joint flange by the universal joint flange bolts. 

b. Removal. Disconnect generator ground wire. Remove right 
and left generator drive belt shields. Remove bolts from front uni- 
versal joint flange. Lower propeller shaft front universal joint to 
hull floor. Loosen jam nut on generator belt tension adjusting pin. 
Lower generator, backing off adjusting pin until belts can be removed 
from pulley. Work belts off pulley. Pull generator pulley off trans- 
mission input shaft. 

c. Installation. Position generator drive belt pulley on transmis- 
sion input shaft. Install generator drive belts. Connect propeller 
shaft front universal joint. Adjust generator drive belt tension (par. 
174 b). Install generator drive belt shields. Connect generator 
ground wire. 



Section XXVIII 

TRANSMISSION, DIFFERENTIAL, AND FINAL DRIVE 

140. DESCRIPTION OF POWER TRAIN. 

a. General (fig. 134). The power train includes the transmission, 
controlled differential, and the final drives and sprockets. These 
units are bolted to, or assembled in, a large 1-piece casting called the 
differential housing, which is bolted to the hull and forms the front 
part of the vehicle. The final drive units, including the drive 
sprockets, can be removed as separate assemblies with the power 
train in the vehicle. Brakes can also be adjusted and brake shoe 
assemblies replaced with the power train in the vehicle. 
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141. POWER TRAIN LUBRICATION SYSTEM. 

a. Description (fig. 135). The transmission, differential, and final 
drives are lubricated by a single lubrication system. An oil pump 
in the transmission, driven by the transmission input shaft, draws oil 
from a sump in the differential housing and forces it through lines to 
the oil cooler in the engine compartment bulkhead and back into the 
transmission. The cooled oil lubricates the transmission gears and 
bearings, and then flows into the sump in the differential housing. A 
tube leading from a tee connection in the return line from the oil 
cooler delivers oil to the ring gear and pinion. The same oil also 
lubricates the differential gears and bearings. The steering brake 
drums turn in a bath of oil, which absorbs much of the heat generated 
by braking. The oil level maintained in the final drive housing 
provides splash lubrication for the final drive gears and bearings. 

b. Servicing. 

( 1 ) Check Oil Level. Before checking the oil level in the power 
train, the vehicle must be driven sufficiently to warm up the oil and 
then allowed to stand on level ground for 5 minutes to permit oil to 
drain back into sump so level can be checked accurately. To check 
oil level, unscrew and remove oil level indicator (filler cap) on right 
side of transmission case; then use a clean cloth to wipe off measur- 
ing rod attached to the cap. Insert measuring rod in filler opening 
so cap rests on edge of opening. Do not screw on cap. Lift measur- 
ing rod out and check oil level against mark on rod. Oil must be 
added as required to maintain level at “FULL” mark. Screw oil 
level indicator on tightly. 

(2) Drain Lubrication System. If lubricating oil is to be 
changed, it must be drained only after vehicle has been driven suffi- 
ciently to thoroughly warm the oil. Provide suitable containers with 
a capacity of 41 gallons to catch the drained oil. If oil is to be used 
again, containers must be clean. Also, all drain plugs and surround- 
ing areas must be wiped clean before removing plugs. From beneath 
vehicle remove drain plug cover plug in hull floor. Use drain plug 
wrench (41-W-1960-236) and remove drain plug from differential. 
Beneath each final drive housing, remove drain plug with wrench 
(41-W-1960-236). Clean magnetic drain plugs, and install and 
tighten plugs after power train has drained. Install and tighten 
transmission drain plug cover plug in hull floor. 

(3) Flush Lubrication System. Operate vehicle until oil 
temperature reaches at least 110° F. Drain the power train (step 
(2) above). Refill power train with 19 U. S. gallons of engine oil 
(OE 10). Drive vehicle at not over 15 miles per hour for 3 to 5 
minutes. Drain the flushing oil. Remove transmission oil filler pipe 
screen, thoroughly clean it in Diesel fuel oil, and put screen back in 
filler elbow. 
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Figure 136 — Bulkhead — Fighting Compartment Side 

(4) Refill Lubrication System. Unscrew oil level indicator 
(filler cap) and pour seasonal grade engine oil into transmission 
(par. 34). CAUTION: Do not remove screen. If drained oil is to 
be used again, it must be thoroughly strained before it is poured into 
transmission. Screw oil level indicator (filler cap) on tightly. Drive 
vehicle until oil temperature reaches at least 100° F. Stop vehicle 
on level surface, wait 5 minutes for oil to settle, and recheck oil level 
(step (1) above). 

c. Transmission Oil Cooler. 

( 1 ) Description. The oil cooler has a core similar to that of an 
automotive type radiator (fig. 136). When oil temperature is low, 
a thermostatic valve in the cooler permits the oil to bypass the cooler 
core by flowing through a header in the cooler and then back to the 
transmission. 
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(2) Removal (fig. 136). Disconnect inlet and outlet hoses from 
oil cooler. Remove lock nuts and bolts which attach oil cooler to 
brackets. Remove guard from front of cooler and lift cooler off 
brackets. Remove felt insulating strips. 

(3) Installation. Reverse removal procedure given in step 
(2) above. Check power train oil level. Operate transmission in 
neutral and inspect for leaks. 

cl. Transmission Oil Cooler Tubes. 

(1) Description (fig. 135). The transmission and the trans- 
mission oil cooler are connected by preformed steel tubes and rubber 
hoses. These tubes are supported on brackets above the propeller 
shaft. Oil flows through these tubes from the outlet side of the trans- 
mission to the inlet side of the oil cooler. It then passes through the 
oil cooler and returns to the transmission. 

(2) Removal. Traverse the turret as necessary, and remove the 
front and rear propeller shaft cover plates. Before removing, tag 
tubes and connections respectively “INLET” and “OUTLET.” Dis- 
connect and remove the turret collector ring box (par. 193 b). Re- 
move clamps which attach oil cooler tubes to support brackets. Re- 
move the support brackets. Loosen clamps and disconnect rubber 
hoses from fittings on transmission and on transmission oil cooler. 
Slide tubes far enough forward so that ends of rear hoses will clear 
rear cover plate cross support. Carefully work tubes out and remove 
from vehicle. 

(3) Installation. Install hoses on ends of tubes. Position 
tubes above propeller shaft, working them into position by reversing 
the removal procedure described in step (2) above. Hold tubes in 
raised position and install support brackets under tubes. Position 
tube clamps on brackets under tubes. Tighten cap screws securely. 
Install front and rear hoses on fittings on transmission and on oil 
cooler. Tighten hose clamps securely. Install turret collector ring 
box (par. 193 e). Check transmission oil level. Operate transmis- 
sion in neutral and inspect for oil leaks. Install propeller shaft cover 
plates. 

e. Differential Carrier Oil Tube. 

( 1 ) Removal. Back off hexagonal lock nuts which attach oil 
tube to transmission and to differential case adapter. Lift off the 
tube. To remove adapter, remove cap screws, and lift out adapter 
and gasket. 

(2) Installation. Position oil tube between differential case 
adapter and transmission. Tighten hexagonal lock nuts securely. If 
adapter has been removed, install new gasket and adapter, and 
tighten cap screw securely. Connect oil tube to adapter. 
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Figure 137 — Steering Brake Lever and Linkage Adjustment 

f. Transmission Oil Strainer. A cone-shaped, wire-mesh strainer 
is located in the transmission filler tube. 

(1) Removal. Remove filler cap and lift strainer out of filler 
tube with fingers. Thoroughly clean it in Diesel fuel oil 

(2) Installation. Install strainer in filler tube. Be sure it 
seats securely. Install the filler cap. 

g. Oil Cooler Thermostat. 

( 1 ) Description. A thermostat is installed in a housing located 
on the inlet side of the transmission oil cooler. In cold weather 
operation, the thermostat remains closed until the oil is heated to the 
correct temperature. When the thermostat is closed, oil is bypassed 
around the cooler cores back to the transmission. When correct oper- 
ating temperature is reached, the thermostat opens and the oil flows 
through the cooler cores. 

(2) Removal. Disconnect oil cooler inlet hose at inlet fitting. 
Remove large hexagonal brass nut and washer from side of thermo- 
stat housing. Lift out the thermostat. 
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(3) Installation. Install thermostat in housing on inlet side 
of oil cooler. Before installing, test thermostat in hot water to be sure 
it is working properly. Install new gasket and brass nut. Tighten 
the nut securely. Connect oil cooler inlet hose at inlet fitting. 

142. STEERING LEVERS AND LINKAGE. 

a. Description (figs. 137 and 138). A pair of steering levers 
equipped with rubber grips are provided for the directional control 
and stopping of the vehicle. Each steering lever operates a brake 
mechanism in the controlled differential. Pulling back on one steer- 
ing lever slows the track on that side, and the vehicle will turn in 
the direction of the slow-moving track. Pulling back on both steer- 
ing levers simultaneously will slow or stop both tracks, depending 
upon the force of pull. 

b. Inspect Steering Lever Free Travel. Steering lever free travel 
must be checked before the vehicle is operated. The free travel is 
measured at the top of the levers (fig. 137), and is the distance the 
lever travels when pulled back (with light pressure only) from fully 
released position until the brake shoes are felt to begin contact 
against the brake drums. The recommended minimum free travel is 
4 to 5V2 inches. When free travel has increased sufficiently to allow 
the steering levers to be pulled back of the vertical position before 
the shoes contact the drums, a minor brake adjustment must be made 
(par. 144). 

c. Removal. Remove screws from driver’s subfloor. Lift out sub- 
floor. Disconnect accelerator control rod and accelerator return 
spring. Disconnect horn switch and conduit from right steering lever. 
Remove cotter pin from steering lever shaft, and remove shaft and 
washer. Lift out steering lever. 

cl. Installation. To install steering levers, reverse removal pro- 
cedure as described in subparagraph c above. Adjust steering lever 
stop screws (fig. 137) so that levers measure 7 to 7V2 inches from the 
differential carrier when in the fully released position. 

143. STEERING BRAKES. 

a. Description. The steering levers, which are used to steer and 
stop the vehicle, operate the double-anchor, 3-shoe, external-contract- 
ing brakes, one on each side of the differential assembly (fig. 138). 
Each brake operates in a continuous bath of oil. 

b. Minor and Major Brake Adjustments. Brake adjusting pro- 
cedure is divided into minor and major brake adjustments. A minor 
steering brake adjustment (par. 144) consists of tightening the ad- 
justment nut on each steering brake adjustment rod (fig. 139) to 
correct for brake lining wear and bring the steering levers to correct 
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Figure 138 ^ Steering Brake Mechanism Secfionai View 
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Figure 139 — Adjusting Steering Brake 



free-travel position (fig. 137). If a minor brake adjustment does not 
restore braking efficiency, a major steering brake adjustment (par. 
145) must be made. The procedure for a major brake adjustment 
includes inspection of brake lining to determine if brake shoes must 
be replaced before a major brake adjustment is made. 



144. MINOR BRAKE ADJUSTMENTS. 

a. General. Minor adjustments are made to compensate for nor- 
mal lining wear when it is known that the external linkage is prop- 
erly adjusted. Brakes must be adjusted for lining wear whenever 
steering levers can be pulled beyond the vertical position when mak- 
ing a normal turn. Check steering lever free travel daily. 

b. Adjust Steering Lever Free Travel. Remove adjusting hole 

plugs and gaskets (hg. 139). Tighten adjusting rod adjusting nut on 
each brake, one notch at a time, until both steering brake control 
levers have 4 to 5V^ inches of free travel (fig. 137) before the brake 
lining is felt to contact brake drum. Insert control rod yoke pins to 
check steering lever free travel. Adjusting nut must be turned so a 
flat is in contact with the clip to lock the nut. CAUTION: Free 

travel of steering levers must be at least 4 inches in order to provide 
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Figure 140 — Steering Brake Mechanism ^ Cover Removed 
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Figure 141 — Steering Brake Mechanism -- Disassembled 





TM 9-745 

144 

Port Tfcra* — Mainfnantt fnstrvcfions 



BRAKE DRUM 



BRAKE SHOE 
ASSEMBLY 



RA PD 53562 



Figure 142 — Installing Brake Shoe Assembly 



minimum allowable clearance between brake lining and drum when 
steering levers are in fully released position. Do not tighten brake 
bands too much as insufficient clearance will result in excessive heat- 
ing and damage to lining by glazing. 

c. Check Steering Levers for Equal Travel. Pull both levers 
back with equal force and check for equal lever travel. If travel is 
not equal, tighten the adjusting nut on the brake controlled by the 
lever having greater travel until the travel of both levers is equal. 
Install yoke pins and inspect gasket; if damaged, replace gasket. In- 
stall adjusting hole gaskets and plugs. 
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145. MAJOR BRAKE ADJUSTMENTS. 

a. Major Brake AdJustmentB. Major brake adjustments are 
made to correctly position the external linkage and to obtain maxi- 
mum leverage from the linkage after other adjustments have been 
properly made. Major adjustments are made at the time of brake 
shoe assembly replacement, final drive installation, or at any time 
when doubt exists as to the correctness of external linkage adjust- 
ment. Once external linkage is properly adjusted it should not be 
disturbed. 

( 1 ) Drain Differential. Remove drain plugs and drain oil 
from differential. If oil is to be used again, drain into clean containers 
having 41-gallon capacity. 

(2) Disconnect Brake Control Rods. Remove cotter pins 
and clevis pins from yokes on upper ends of brake control rods. Pull 
levers and rods back out of the way. 

(3) Remove Brake Cover Plates. Remove jam nut, adjust- 
ing nut, and adjusting nut seat from brake reverse anchor (fig. 140). 
Take out bolts which attach conduit clips on left side of plate and move 
conduits out of the way. Take out the remaining bolts which attach 
brake cover to differential carrier, and lift off brake cover and gasket. 
Repeat procedure to remove brake cover on opposite side. 

(4) Partially Remove Right Brake Shoe to Inspect Lining. 
Swing rear end of reverse anchor down, and remove reverse anchor 
jam nut, adjusting nut, seal retainer, and spring (fig. 141). Loosen 
brake shoe guide screw nut and screw the guide all the way down. 
Remove adjusting rod adjusting nut with a socket wrench and remove 
clip. Remove cotter pin from inner end of long pin at top of rear 
brake shoe. Pull top of brake shoe out of carrier and withdraw the 
long pin. 

(5) Inspect Brake Lining. Inspect the brake shoe lining (fig. 
141). If lining measures inch thick or less, or if it is glazed and 
shiny, replace all brake shoes (par. 147). Examine the brake drum. 
If it is deeply scored, notify higher authority before proceeding 
further. 

(6) Assemble Right Brake. If brake drum and lining are 
serviceable, reassemble right brake. Connect lower shoe to steering 
brake shoe adjusting rod lever with long pin. Insert and spread new 
cotter pin. Install spring and washer oh adjusting rod (fig. 145) and 
insert rod through brake shaft pin. Place adjusting nut clip on rod 
with flat against brake shaft pin. Screw adjusting rod adjusting nut, 
tapered end first, onto rod two to three full turns. 

( 7 ) Adjust Brake Shoe Guide Clearance. The lower shoe on 
each brake rests on a brake shoe guide (fig. 141). Tighten adjusting 
rod adjusting nut until shoes are snug against drums. Loosen brake 
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Figure 143— Installing Brake Operating Shaft and Trunnion 



shoe guide jam nut (fig. 141). Adjust height of brake shoe guide so 
that a 0.010-inch feeler will pass, with slight drag, between the guide 
and the lowest point of the brake shoe. Tighten jam nut and recheck 
clearance. This adjustment will provide 0.010-inch clearance between 
the lining and the drum with the brakes in released position. Repeat 
for opposite brake. 

(8) Install Reverse Steering Brake Anchor (fig. 138). In- 
stall spring on reverse anchor. Place reverse anchor seal retainer on 
the anchor with flat side against the spring. Slide the reverse anchor 
seal onto anchor so shoulder is seated in the retainer with sleeve pro- 
jecting through retainer and into spring. Place anchor in position 
under thrust bolt with end hooked over adjusting rod yoke. Loosen 
nut; then tighten reverse anchor thrust bolt as required to hold anchor 
in place. 

(9) Install Brake Cover Plates (fig. 138). Make sure gasket 

surfaces on differential carrier and both steering brake cover plates 
are clean. Position new gasket on cover with general purpose grease. 
Start reverse anchor through hole in cover. Guide cover into position 
on differential carrier so that pedestal on inside of cover supports 
lower end of adjusting rod lever. NOTE: It may be necessary to 

raise up on the brake shaft lever or raise the cover up with a drift to 
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Figure 144 — Connecting Brake Operating Shaft Link 

aline the bolt holes. Install the bolts with lock washers at top and 
bottom, but do not tighten. On the left side attach the conduit clips. 
Install the remaining bolts with lock washers. Tighten cover bolts 
evenly to compress gasket uniformly. Place reverse anchor adjusting 
nut seat on end of anchor with flat side against brake cover plate. 
Screw reverse anchor adjusting nut on anchor with beveled side 
against seat. Screw jam nut on anchor against adjusting nut. 

(10) Adjust Reverse Anchor. Turn reverse anchor thrust 

bolt down until it is felt to contact the anchor; then back off one full 
turn. Hold bolt and tighten thrust bolt nut (fig. 139). Turn reverse 
anchor adjusting nut down until anchor is felt to contact forward 
brake shoe; then back off 1 V 2 turns. Hold adjusting nut and tighten 
jam nut. Reverse anchor end play is to Vs inch, Ylq is 

preferred. 

(11) Adjust Brake Cross Shaft Left Lever Height. Remove 
adjusting hole plug and gasket from right steering brake cover. Use 
a socket wrench to turn adjusting nut. Pull up on lever and turn 
adjusting nut to position brake cross shaft left lever so center of clevis 
pin hole is inch above machined edge of differential carrier hous- 
ing with brake shoes in contact with drum. 
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Figure 1 45 — Installing Adjusting Rod Spring and Washer 



(12) Adjust Left Steering Brake Shaft Lever Height. 
Remove adjusting nut port cover and gasket from left steering brake 
cover. Pull up on lever and use a socket wrench to turn adjusting 
nut tp position left steering brake shaft lever so center of clevis pin 
hole is 4V2 inches below machined edge of differential carrier housing 
with brake shoes in contact with drum. 

(13) Adjust Steering Lever Stop Screws. Loosen lock nut 
on steering lever stop screws. Adjust screws so distance from the face 
of the left brake cover plate to the forward edge of the steering levers 
is 7 to 7% inches with the levers in forward fully released positioa 
Tighten the lock nuts. 

(14) Adjust Brake Control Rod Length. Loosen brake con- 
trol rod yoke jam nuts at tops of rods. Position steering levers for- 
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ward against stop screws. Adjust yoke so hole in left rod yoke is 
alined with hole in left brake shaft lever when center of the lever 
hole is 4 V 2 inches below machined edge of differential carrier hous- 
ing, and brake shoes are in contact with the drum. Insert clevis pin 
through rod yoke and lever. Install and spread new cotter pin in 
clevis pin. Tighten control rod yoke nut. Adjust yoke on right con- 
trol rod so hole in yoke is alined with hole in brake cross shaft left 
lever when center of the lever hole is ^ inch above machined edge 
of differential carrier housing, and brake shoes are in contact with 
the drum. Insert clevis pin through rod yoke and lever. Install and 
spread new cotter pin in clevis pin. Tighten control rod yoke nut. 
Index ends of levers and shafts for future reference. 

(15) Adjust Steering Lever Free Travel. Refer to para- 
graph 144 b. 

(16) Check Steering Levers For Equal Travel. Refer to 
paragraph 144 c. 

(17) Install Adjusting Nut Port Covers. Install adjusting 
hole plugs and gaskets. 

(18) Fill Differential With Oil. Refer to paragraph 34. 

146. REMOVAL OF STEERING BRAKE SHOE ASSEMBLIES. 

a. Drain Differential. Refer to paragraph 145 a (1). 

b. Disconnect Steering Brake Control Rods. Refer to paragraph 
145 a (2). 

c. Remove Steering Brake Cover Plates. Refer to paragraph 
145 a (3). 

d. Remove Reverse Anchor (fig. 138). Loosen reverse anchor 
thrust bolt nut. Back out thrust bolt until flush with inside of dif- 
ferential carrier. Lift out reverse anchor. Remove retainer seal and 
spring from reverse anchor. 

e. Lower Brake Shoe Guide. Loosen the brake shoe guide jam 
nut and screw the guide down as far as possible (fig. 138). 

f. Remove Brake Shoe Operating Lever (fig. 144). Remove 
adjusting rod adjusting nut with socket wrench (41-W-2573-400) and 
remove clip from rod. Remove cotter pins from inner end of brake 
shoe long hinge pin and operating lever hinge pin. Pull top of rear 
shoe out of differential carrier and withdraw the long hinge pin. 
Lower the shoe to bottom of opening. Withdraw the operating lever 
hinge pin and lift out the operating lever (fig. 144). 

g. Remove Brake Operating Shaft. At right, remove the cotter 
pin from clevis pin at lower end of brake operating shaft lever con- 
necting rod; then remove clevis pin. Examine outer ends of brake 
shafts to make sure both shafts and levers are marked. If marks are 
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not visible, use a prick punch to mark the parts for reassembly in 
same positions. Remove the bolt and lock washer from the brake 
shaft lever, and tap lever off shaft. Remove the three bolts and 
lock washers from the brake operating shaft trunnion (fig. 143). 
Slide trunnion and shaft out of carrier until inner end of shaft clears 
the bushing. Tip inner end of brake shaft down and move it in 
toward center of vehicle. Pull trunnion off shaft. Remove shaft 
through brake cover plate opening. 

h. Remove Brake Shoe Assemhly, Remove brake shoe assembly 
by pulling shoes out over the top of the drum. At the same time lift 
shoes over brake shoe guide (fig. 142). Thoroughly wipe out differ- 
ential carrier housing. 

i. Disassemble Brake Shoes (fig. 138). Remove the cotter pin 
from one end of each of the two steering brake shoe long hinge pins 
and the short pin. Withdraw pins to separate shoes. Disconnect the 
adjusting rod. 

j. Inspect Brake Parts. Inspect brake drums and if found to be 
deeply scored, notify higher authority. Examine levers, pins, shafts, 
and bushings for wear. Replace the worn parts. If lining is loose, 
damaged, glazed, or worn down to ’^ Hj-inch thickness or less, replace 
shoes. 

147. INSTALLATION OF STEERING BRAKE SHOE 
ASSEMBLIES. 

a. Assemble Brake Shoes. Position brake shoes and attach adjust- 
ing rod to end of forward shoe, using short pin (fig. 141). Insert and 
spread new cotter pin. Connect the other two shoes together and 
attach them to forward shoe, using long pins. Insert and spread new 
cotter pins. 

b. Insert Brake Shoe Assembly in Differential Carrier (fig. 142). 
Place upper end of rear brake shoe on top of the brake drum. Feed 
brake shoes down around drum, guiding shoes over brake shoe guide. 

c. Install Brake Operating Shaft. Position a new'- gasket on 
flange of brake operating shaft trunnion, coating with general pur- 
pose grease. Insert serrated end of brake operating shaft into brake 
cover plate opening and out through trunnion opening (fig. 143). 
Slide trunnion over end of shaft. Move shaft outward and insert 
inner end in bushing in differential carrier. Slide trunnion against 
differential carrier. Install three bolts with lock washers and tighten 
bolts. 

cl. Install Brake Shoe Operating Lever (fig. 144). Connect 
upper end of brake shoe operating lever to brake operating shaft link 
with operating lever hinge pin. Insert and spread new cotter pin. 
Connect lower end of lever to brake shoe assembly with brake shoe 
long hinge pin. Insert and spread new cotter pin. 
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Figure 146 — Parking Brake Mechanism 



e. Install Adjusting Rod Spring and Washers (fig. 145). Slide 
adjusting rod spring down on rod against shoulder. Place washer on 
rod against spring. Insert operating lever fulcrum pin in brake shoe 
operating lever with flat on pin turned to rear. Center the hole in 
the pin with opening in lever and insert brake shoe adjusting rod 
through hole in brake shaft pin. Place adjusting nut clip on rod 
with Angers vertical and flat side against fulcrum pin. Screw adjust- 
ing rod adjusting nut on rod, with tapered end against clip. 

f. Install Brake Shaft Levers. Place brake shaft lever on shaft 
with reference marks in alinement to assure correct angularity of 
brake operating mechanism. Drive lever onto shaft so bolt hole reg- 
isters with groove in shaft. Install bolt with lock washer and tighten 
bolt. Attach brake shaft lever connecting rod to right brake shaft 
lever with clevis pin. Insert and spread new cotter pin. 

g. Adjust Brake Shoe Guide Screw Clearance. Refer to para- 
graph 145 a (7). 

h. Install Reverse Anchor. Refer to paragraph 145 a (8). 

i. Install Brake Cover Plates. Refer to paragraph 145 a (9). 

j. Adjust Reverse Anchor. Refer to paragraph 145 a (10). 
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k. Adjust Brake Cross Shaft Left Lever Height. Refer to para- 
graph 145 a (11). 

l. Adjust Left Steering Brake Shaft Lever Height. Refer to 
paragraph 145 a (12). 

m. Adjust Steering Lever Stop Screws. Refer to paragraph 
145 a (13). 

n. Adjust Brake Control Rod Length. Refer to paragraph 145 
a (14). 

o. Adjust Steering Lever Free Travel. Refer to paragraph 144 b. 

p. Check Steering Levers for Equal Travel. Refer to para- 
graph 144 c. 

q. Install Adjusting Hole Plugs. Install adjusting hole gaskets 
and plugs. 

r. Fill Differential With Oil. Refer to paragraph 34. 

148. PARKING BRAKE. 

a. Description (fig. 146). This type parking brake consists of 
two movable quadrants mounted on the steering lever bracket. These 
quadrants can be moved into position by the driver’s foot to engage 
a pawl on each steering lever, which holds lever in pulled-back 
position. 

b. Adjustment. Maintaining the adjustment of the steering brakes 
automatically takes care of steering brake lever parking brakes. 

c. Service. When a spring becomes weak, defective, or broken, 
unhook damaged spring and replace with a new one by hooking into 
position. 

149. FINAL DRIVE ASSEMBLIES. 

a. Description (fig. 147). The two final drive assemblies are 
bolted to the ends of the differential housing. A hub, with two track 
drive sprockets attached, sets over the end of each final drive cover 
and is bolted to a flange on the track drive sprocket shaft, 

b. Coordination With Higher Authority. Replacement of this 
major assembly with a new or rebuilt unit is normally a third echelon 
operation, but may be performed in an emergency by second echelon, 
provided authority for performing this replacement is obtained from 
the appropriate commander. Tools needed for the operation which 
are not carried in second echelon may be obtained from a higher 
echelon of maintenance. 

c. Removal. Final drive assemblies can be removed and installed 
with the power train attached to the vehicle. Drain oil from final 
drive. Break track below sprocket and move upper section far 
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Figure 147 — Final Drive Removed From Differential Housing 



enough toward rear of vehicle to clear sprockets. Remove sprockets 
and hub assemblies (par. 157 c). Support final drive assembly with 
a hoist to take weight of unit off bolts while they are being removed. 
Remove one bolt on each side at top of flange and another bolt at 
bottom of flange. Screw in three long guide pins so final drive cover 
can be drawn squarely off housing. Remove remaining bolts and pry 
final drive cover off the two short dowels at the front of the housing. 
Pull assembly out squarely on the long guide pins until pinion is com- 
pletely disengaged from splines on the final drive shaft in the differ- 
ential housing. 

d. Installation. Place a new gasket on the final drive cover. See 
that the three long guide pins which were screwed into the differential 
housing to assist in removal are in {position. Proceed by reversing 
the instructions for removal. Refill power train with oil (par. 34). 

e. Record of Replacement. Record the replacement on W.D., 
A.G.O. Form No. 478, “MWO and Major Unit Assembly Replace- 
ment Record.” 



150. REMOVAL OF POWER TRAIN. 

a. Coordination With Higher Echelon. Obtain authority for the 
replacement of this major assembly with a new or rebuilt unit, and 
those tools needed for the operation which are not carried in second 
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echelon, from a higher echelon of maintenance. Information as to 
what tools are necessary for the operation may also be received from 
the higher echelon of maintenance. 

I>. Drain Power Train. Refer to paragraph 141 b (2). 

e. Remove Fenders. Refer to paragraph 157. 

d. Disconnect Tracks. Disconnect each track just below the 
sprocket (par. 156 g (2) ). Raise upper section of each track off the 
sprocket teeth and pull it to the rear until clear of sprocket. 

e. Remove Periscope Head Stowage Box and Differential 
Breather. Remove stowage box assembly from top of transmission 
case. Remove differential breather. 

f. Disconnect Speedometer Cable. Disconnect speedometer 
cable from adapter on transmission case. Remove the adapter. Do 
not lose drive quill. Cover opening with tape. 

g. Detach Towing Cable. Detach towing cable from right front 
shackle. 

h. Disconnect Front Universal Joint. Disconnect generator 
ground wire. Remove generator drive belt shields. Remove eight 
bolts, nuts, and lock washers which attach front universal joint to 
flange on transmission shaft. 

i. Disconnect Steering Lever Rods. Remove cotter pins and 
clevis pins from upper yokes on steering lever connecting rods. 

j. Disconnect Generator Cable. Disconnect cable from generator 
terminal. 

k. Remove Steering Brake Cross Shaft. Unscrew breather at 
top of differential carrier. Cover hole in carrier with tape to keep 
out dirt. Remove bolts which attach brake cross shaft caps to dif- 
ferential carrier, and remove caps and cross shaft. 

l. Remove Engine Air Heater Controls and Throttle Bracket. 
Remove clamps which hold air heater fuel lines and throttle cable 
to brake cover plate by removing cover plate cap screws. Install cap 
screws finger-tight. Remove cap screws which attach air heater 
pump bracket to top of differential housing. Wire air heater con- 
trols and throttle brackets to upper part of steering levers. 

m. Remove Horn Cable Clamps. Remove the two cap screws 
in the brake cover plate which hold the horn cable clamps. Remove 
clamps from cap screws and reinstall cap screws finger-tight. 

n. Disconnect Transmission Oil Cooler Hoses. Uncouple two 
hoses at fittings on transmission housing. Seal openings in fittings 
and oil cooler lines with tape. 

o. Remove Both Track Drive Sprocket and Hub Assemblies. 
Refer to paragraph 157 c. 

328 

Original from 

UNIVERSITY OF CALIFORNIA 





TransmisBion, Differential, and Final Drive 



TM 9-745 

ISO 







REMOVING AND REPLACING 
FIXTURE (4I-F-2997-220I 



RA PD 339642 

Figure J48 — Removing Power Train, Using Fixture (41-F-2997-220) 
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Figure 149 — Gearshift Lever Installation 
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Figure 150 — Gearshift Lever Linkage 



p. Remove Differential and Final Drive Assembly. Hold nuts 
inside hull and remove the two lower bolts (one on each side) from 
side of the hull on the outside. Insert the two smaller alining pins 
(41-P-555-600) in the bolt holes. Thread chain sling through the 
two front towing clevises. Back a wrecker up to the front of the 
vehicle. Hitch winch cable to chain and take up slack. Remove all 
remaining bolts which secure power train to hull. Slack off winch 
cable until top of power train is tilted away from hull far enough 
for lifting eye (41-F-2997-220) to be installed. Bolt lifting eye to 
center top edge of power train (fig. 148). Hitch wrecker boom cable 
to lifting eye. Lift front end of assembly to as near normal position 
as is possible and drive out alining pins. Carefully remove assembly. 
CAUTION: Guide assembly from inside vehicle to prevent damag- 
ing oil tubes. 

q. Remove Power Train From Vehicle. Guide power train from 
inside vehicle as the wrecker is moved slowly forward. Slack off on 
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Figure 151 ^ Removing Transmission 

winch cable to tilt power train down so gearshift fulcrum will not 
strike oil cooler tubes. After power train has been removed, place 
it on suitable blocking or on a power train carrier. Remove the chain 
and install the clevis pins. Remove the sling plates and install all 
bolts previously removed from final drive cover and steering brake 
cover. 



151. INSTALLATION OF POWER TRAIN. 

a. Install Shims. Apply joint sealing compound (51-C-1616) to 
side shims to hold them in place. Line up shims and insert bolts so 
threaded ends are flush with shims. Apply joint sealing compound 
(51-C-1616) to all edges of hull and differential. 

b. Install Differential and Final Drive Assembly. Attach lifting 
eye (41-F-2997-220) chain and wrecker to power train (fig. 148). 
Move wrecker with assembly suspended to hull opening and aline 
assembly with hull. Back wrecker slowly toward hull, lowering boom 
cable until power train is tipped forward slightly at the top. Care- 
fully guide lower side into hull opening. Insert two alining pins in 
lower holes (one on each side), making sure pins pass through hull 
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Figure 152 ^ Removing Pinion Gear, Using Puller (41-P-2956-12) 



and power train holes to form a hinge. Suspend weight of power 
train from winch cable which is attached to towing clevises. Slack 
off boom cable and remove lifting eye. Tilt power train back until 
top edge is fitted into hull. Insert the two larger alining pins 
(41-P-647) through a hole in each side of the top edge of the hull in 
order to aline the remaining bolt holes. 

c. Install Attaching Bolts. Install attaching bolts along the top 
with nuts on inside, but do not tighten. It may be necessary to ream 
some of the holes to allow the bolts to enter. Operate winch and 
hoist to aline bolt holes along sides and bottom. At left side, install ' 
the top four and the lower corner bolts with nuts on inside. Install 
remaining bolts with nuts to the outside. Remove sling and tow bar. 
Install short bolts with lock washers in two rear holes of each final 
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Figure 153 — Pinion Gear Removed From Transmission 

drive cover and tighten bolts. Hold differential housing attaching 
nuts or bolts inside vehicle, and tighten evenly from outside. 

d. Install Both Track Drive Sprocket and Hub Assemblies. 
Refer to paragraph 157 f. 

e. Connect Front Universal Joint. Line up holes in universal 
joint flange with those in flange on transmission shaft; install bolts, 
place lock washers and nuts on bolts, and tighten. Install governor 
drive belt shields and connect generator ground wire. 

f. Install Steering Brake Cross Shaft. Place shaft in position, 
with bushings centered. Install caps and bolts with lock washers, 
and tighten bolts. Connect steering brake shaft lever rod to brake 
cross shaft right lever. 

g. Install Periscope Heads Stowage Box and Differential 
Breather. Mount stowage box on top of transmission case. Install 
differential breather. 

h. Connect Oil Cooler ‘Hoses. Remove tape on oil cooler hose 
fittings and attach hoses to fittings on transmission housing. The long 
hose is connected to the forward fitting, the short hose to the rear 
fitting. 

i. Install Engine Air Heater Controls and Throttle Brackets. 
Position assembly on differential housing and install cap screws. In- 
stall air heater fuel lines and throttle control cable clamps on brake 
cover plate. 

j. Install Horn Cable Clamps. Install horn cable clamps on brake 
cover plate. 
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Figure 754 — Dimension Marking on Differential Case 



k. Connect Generator Cable. Connect generator cable to gen- 
erator terminal. 

l. Connect Speedometer Cable. Install adapter and connect 
speedometer cable to adapter on transmission. 

m. Connect Steering Brake Lever Rods. Connect left steering 
brake lever rod to left steering brake shaft actuating lever, and right 
lever rod to brake cross shaft left lever. Check both levers for proper 
free travel and adjust if necessary (pars. 144 b and c). 

n. Install Fenders. Lower fenders into position. 

o. Connect Tracks. Refer to paragraph 156 g (5). 



Original from 

UNIVERSITY OF CALIFORNIA 



Digitized by 





Digitized by 



TM 9-745 

151-152 

Part Thf0 — Moinftnonc* tnstrucfii 



p. Attach Towing Cable. Attach towing cable to right front 
shackle. 

q. Lubricate Steering Brake Linkage and Brake Cross Shaft 
Bushings. Refer to paragraph 34. 

r. Fill Power Train With Oil. Refer to paragraph 34. 

s. Check Oil Pump Operation. Start and warm up engines. Push 
clutch lock-out buttons in. Hold hand on upper hose connections to 
oil cooler line to feel oil pressure as engines are accelerated. If power 
train was completely drained and oil is not being pumped into line 
to oil cooler, it may be necessary to remove upper hose connection 
and pour engine oil into opening to prime transmission oil pump. If 
there is no pressure in the line after priming, notify higher authority. 

I. Check Oil Level and Bring to ^‘FULL” Mark. Refer to para- 
graph 34. 

u. Reconl of Replacement. Record the replacement on W.D., 
A.G.O. Form No. 478, “MWO and Major Unit Assembly Replace- 
ment Record.^* 

152. DIFFERENTIAL. 

a. Description. The controlled differential (fig. 134) transmits 
the power from the transmission to the final drives. Its construction 
also permits the outer track to travel faster than the inner track on 
turns, or one track to travel faster than the other on uneven ground. 

It is called a controlled type differential because it also provides a 
means for steering and stopping the vehicle by means of brake drums 
and brake shoe assemblies. When the brake on either brake drum 
is applied by operating either steering brake lever, it puts a planetary 
gear train on that side of the differential into motion. As a result, 
the track on the side of the vehicle on which the brake is being ap- 
plied is slowed down while the opposite track is speeded up, and the 
vehicle steers to the side of the slower moving track. Because of 
the arrangement of the gears, the inner track can never be completely 
stopped when making a turn as long as the outer track is moving, 
regardless of the force applied on the steering brake. This provides 
the vehicle with greater stability and makes it safer to steer under all 
conditions. When stopping the vehicle, both brakes are applied 
simultaneously. 

b. Coordination With Higher Authority. Replacement of this 
major assembly with a new or rebuilt unit is normally a third echelon 
operation, but may be performed in an emergency by second echelon, 
provided authority for performing this replacement is obtained from 
the appropriate commander. Tools needed for the operation which 
are not carried in second echelon may be obtained from a higher 
echelon of maintenance. 
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Figure 155 — Dimension Markings on Pinion ana Transmission Case 

c. Removal of Power Train. Refer to paragraph 150. 

d. Installation of Power Train. Refer to paragraph 15 1. 

e. Record of Replacement. Record the replacement on WJD., 
A.G.O. Form No. 478, “MWO and Major Unit Assembly Replace- 
ment Record.” 
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153. TRANSMISSION. 

a. Descriplion and Data. The transmission is an extra-duty type 
with five forward speeds and one reverse (fig. 134). The transmis- 
sion case is bolted to the differential carrier. The pinion which drives 
the differential bevel drive gear (ring gear) is mounted on the for- 
ward end of the transmission output shaft. Whenever a new trans- 
mission is assembled to a differential carrier, the pinion gear must be 
removed, and the proper amount of shims installed between the 
pinion gear and the pinion bearing of the transmission. This is neces- 
sary to seat the pinion at the correct depth in the teeth of the dif- 
ferential ring gear. NOTE: This operation is not necesseu^y if a trans- 
mission is removed and then installed on the same differential carrier, 

b. Removal of Gearshift Lever. Remove the gearshift lever yoke 
bolt, fulcrum link bolt, and the lever shaft. Then lift off gearshift 
lever. 

c. Installation of Gearshift Lever. Wipe surface of shaft clean. 
Coat bearing surfaces, bolts, and shaft with engine oil. Position lever 
on left side of transmission. Install gearshift lever shaft, fulcrum link 
bolt, and fulcrum yoke bolt (figs. 149 and 150). Push shaft in and 
screw nut on inner end of shaft. Lubricate mechanism, moving gear- 
shift lever back and forth while forcing lubricant into fitting. Tighten 
nuts so linkage moves freely without excessive play. Insert and 
spread new cotter pins. 

d. Coordination With Higher Authority. Replacement of this 
major assembly with a new or rebuilt unit is normally a third echelon 
operation, but may be performed in an emergency by second echelon, 
provided authority for performing this replacement is obtained from 
the appropriate commander. Tools needed for the operation which 
are not carried in second echelon may be obtained from a higher 
echelon of maintenance. 

e. Removal of Transmission. 

(1) Remove Power Train. Refer to paragraph 150. 

(2) Remove Transmission From Differential. Screw trans- 
mission lifting eye bolts (41-B-1586-350) into bosses on top of trans- 
mission case. Loop a chain through the eye bolts and take up slack 
with a hoist (fig. 151). Disconnect oil line at transmission and dif- 
ferential case. Remove stud nuts which secure transmission to dif- 
ferential case and lift off the transmission. Remove the rubber gasket. 

(3) Remove Transmission Pinion Gear (fig. 152). Remove 
cotter pin from end of pinion shaft. Remove pinion shaft nut and 
lift out pinion shaft washer. Install pinion gear puller (41-P-2956-12) 
over pinion gear with index screw between gear teeth finger-tight 
only. Pull off pinion gear. Lit off shims and spacer. 
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Figure 156 — Using Transmission to Differential Spacer Checking 

Gage (41-G-217-150) 



{. Install Transmission and Adjust Pinion and Ring Gear Mesh. 

(1) Determine Spacer Thickness (fig. 153). Determine the 
required thickness of spacer to be used between the pinion and pinion 
bearing as follows: 

(a) Center Line of Carrier to Transmission Mounting Flange. 
This dimension is nominally 12 inches. Each differential carrier will 
have a figure stamped somewhere on the machined surface to which 
the transmission is attached (fig. 154). This figure may be a decimal 
figure with a plus or a minus sign, in which case it must be added to, 
or subtracted from, the nominal figure (12 inches). Some carriers 
will be marked with the actual dimension: for example, “12.005.” 

(b) Center Line of Carrier to Pinion Shoulder. This dimension 
is etched to the toe of the pinion (fig. 155). 
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Figure 157 Instruction Drawing for Determining Pinion Bearing 

Spacer Thickness 



(c) Spacer Thickness. Measure spacer thickness with a microm- 
eter. NOTE: Spacers are provided in thicknesses from 0J035 to 0.085 
inch in 0.005~inch steps. If old type shims are installed, replace them 
with proper size spacers. 

(d) T ransmission Mounting Flange to Outer End of Pinion Bear- 
ing. This dimension is stamped on the transmission case (fig. 156) 
just above the pinion bearing bore. NOTE: Figures ranging from 
1.012 to 1.052 inches are stamped on some transmission cases. Such 
a figure indicates an early model transmission and cannot be used for 
computation of required spacer thickness. If the transmission case is 
not stamped, if the figure is not legible, or if the transmission is an 
early type, obtain the correct dimension as follows: 

i. Hold the short legs of the shim checking gage (4 l-G-2 17-150) 
firmly against the outer face of the inner bearing race (figs, 156 and 
157). Using a feeler gage, measure the space between the long leg of 
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the gage and the transmission mounting flange. Add the thickness of 
the feeler gage to the dimension etched on the side of the gage 
(1.773 in.). 

2. In some instances the feeler gage will have to be used between 
the short legs of the gage and the inner bearing race. In this case, 
subtract the thickness of the feeler gage used from the dimension 
etched on the side of the gage (1.773 in.). 

3. If a feeler gage cannot be inserted under either end of the 
gage, the dimension from the transmission mounting flange to the 
outer end of the bearing is 1.773 inches as etched on the side of 
the gage. CAUTION: When using this gage, make certain that the 
pinion bearing cap bolts are tight, holding the pinion bearing securely 
in place, 

(e) Final Computation, The following example shows the 



method of determining required spacer thickness: 

Center line of carrier to transmission mounting flange 

(step (a) above) 12.005 in. 

Minus (— ) transmission mounting flange to outer end of 

pinion bearing (step (d) above) 1.767 in. 



10.238 in. 

Center line of carrier to pinion shoulder (step (b) above) 10.163 in. 
Plus ( + ) spacer thickness (step (c) above) 0.020 in. 

10.183 in. 

Difference of two sums 10.238 - 10.183 “ 0.055 in. 

'•'Subtract extra clearance allowance 0.005 in. 

Spacer thickness required 0.050 in. 

('‘'This extra clearance value is constant and is 0.005 in. in any 
problem.) 

(2) Install Transmission Pinion Gear (fig. 152). Slide re- 
quired number of shims and the spacer over the heel of the pinion 
gear. Tap pinion into bearing by striking on toe of pinion. Install 
washer, pinion, shaft nut, and cotter pin. Spread cotter pin at center. 

(3) Install Transmission To Differential. Position rubber 
gasket around transmission flange. Lift transmission into position 
against differential case. CAUTION: Pinion and ring gear must be 
meshed carefully. Hard bumping is likely to damage the gear teeth. 
Install and tighten stud nuts. Connect oil line to fitting on transmis- 
sion and differential case. 

(4) Install Final Drive Assembly. Refer to paragraph 151. 

(5) Record of Replacement. Record the replacement on 
W.D., A.G.O. Form No 478, “MWO and Major Unit Assembly Re- 
placement Record.” 
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Section XXIX 

VERTICAL VOLUTE SPRING SUSPENSION 
AND TRACKS 



154. DESCRIPTION. 

a. General (figs. 1, 2, and 4). The vertical volute spring suspen- 
sion system includes the suspension assemblies equipped with vertical 
volute springs, the rear idler wheels, track drive sprockets and hubs 
and the tracks used with this type of suspension. 4V2-inch spacer 
brackets are installed between the rear idler wheel mounting brackets 
and hull for grousers on inside of track (fig. 167). Spacer brackets 
of the same size are also installed at the front of vehicle. The ve- 
hicle is propelled by two endless tracks. The track drive sprockets 
bolted to the hubs, which are attached to the track drive sprocket 
shafts at the front, pull the tracks up and over the idler wheels at the 
rear and lay them down in front of the advancing suspension wheels. 
The intermediate upper section of each track is supported by the 
rollers and skids at the top of the three suspensions. The vehicle is 
supported on the six suspensions bolted to the hull. Two large 
vertical volute springs in each suspension rest on a spring seat which 
slides up and down in the suspension bracket. The two suspension 
levers, which rest at each end on the wheel arms, are pivoted at the 
center on the spring seat bosses. Each pair of wheel arms is sup- 
ported at the inner end by a gudgeon through the suspension bracket 
and at the outer end by a gudgeon through the suspension wheel. 
The suspension wheel rolls on the inner surface of the section of 
track in contact with the ground. The track is guided by the end 
connectors as it passes under the suspension wheels and over the idler 
wheel and rollers. Only like tracks made up entirely of the same 
type links must be used on both sides of the vehicle. The proper 
track tension is maintained by adjusting the position of the rear idler 
wheel. 

155. INSPECTION. 

a. General. The suspension system and tracks will be inspected 
as directed in Preventive Maintenance Services, section XV. The 
suggested methods, limit of wear, and corrective measures to be taken 
for the various components of the suspension system are given in the 
following subparagraphs. 

b. Clean Suspension and Tracks. The tracks and suspension 
must be kept as clean as possible. Clean oflf mud, and remove stones, 
debris, or other material, including ice in freezing weather, which 
would interfere with the operation of the tracks and suspension. 
Clean the parts sufficiently to reveal any exterior damage or wear. 
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Figure 158 — Using Straightedge To Check Track Tension 



c. Inspect Track Tension. With the vehicle on hard level ground 
and brakes released, determine the amount of sag in section of track 
between center and rear track support roller. Use a straightedge 
(fig. 158) or cord stretched along the top of the track and measure 
sag at lowest point. If sag is more than % inch or less than V 2 inch, 
adjust track tension as instructed in paragraph 156 b. 

d. Inspect Track Links. Move vehicle as required to observe 
inner and outer side of track links. Replace damaged, “dead,” or 
excessively worn links (par. 156 e). Track links will be considered 
damaged beyond serviceable limits if the steel blocks are broken or 
cracked, or welds are cracked, for more than V 2 inch; or if chevron 
on steel tracks is less than 75 percent intact, or in the case of rubber 
tracks if rubber has separated or been torn off sufficiently to expose 
the steel tubes in the block. Links will be considered unserviceable 
or “dead” if the rubber bushing extends out around the pin more than 
% inch beyond end of block. Links will be considered unserviceable 
if the track has stretched or pin bushings have worn so that the center- 
to-center measurement between the front or rear pin in one link to the 
front or rear pin in the adjacent link is more than 6 Vs inches. Links 
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will be considered unserviceable if pin turns or twists in block so that 
block drops below level of adjacent block when at top of track. Per- 
missible limits of wear on track links vary with the type of link for 
both domestic or foreign service. Replace rubber links when rubber 
has separated or worn down on the inner surface sufficiently to expose 
the steel tubes. Replace steel links when inner surface in contact 
with suspension wheels is worn or ‘"dished” more than inch. 

e. Inspect Connectors and Weilges. Move the vehicle as re- 
quired to observe both sides of the inner and outer track link con- 
nectors. Replace any cracked, broken, or bent connectors (par. 
156 c). Examine the inner guiding surface of the connectors where 
they contact the support rollers and rear idler wheel. If this surface 
is cupped or worn to a depth exceeding Va inch, replace the connector. 
Also examine the ends of the connectors where they contact the track 
drive sprocket teeth. Replace connectors in foreign service when 
wear at this point exceeds inch, and in domestic service if wear 
exceeds inch. Inspect connector wedges to be sure they are not 
damaged, excessively worn, or loose. Replace damaged, broken, or 
missing wedges. Replace excessively worn wedges which, when 
tightened, are spaced inch or less away from the flange on the 
connector. Loose wedges can be detected by rapping with a hammer 
on the nut, by the presence of a ring around the nut showing it has 
been moving, and by excessive gap between the wedge or nut and 
the connector flange. Tighten loose wedges, using 80 foot-pounds 
torque. When wedges are removed, replace connectors which have 
enlarged wedge stud holes. 

f. Inspect Track Drive Sprockets and Hubs. Examine sprockets 
for worn, bent, cracked, or broken teeth. Replace damaged sprockets 
(par. 157). Inspect sprockets for excessive wear. If teeth of one 
sprocket are worn on driving faces sufficiently to permit the wedge 
nuts to strike the teeth or bottom between the teeth, remove and 
reverse the sprockets. If both sprockets on the hub are worn, inter- 
change the hub and sprocket assemblies. Sprocket cap screws and 
hub nuts must be kept tight. Tighten sprocket cap screws, using 
100 to 110 foot-pounds torque. Tighten sprocket hub nuts evenly 
and securely. 

g. Inspect Rear Idler Wheels. Inspect rear idler wheels for bent 
wheel or spindle, damaged or cracked wheel, and bearing failure. 
Inspect the flanges on each side of the wheel rim. If the flange shows 
excessive wear on part of its surface, this indicates the wheel is bent 
and must be replaced (par. 158). If the flange on one side is worn 
much more than the other, the wheel spindle may be bent. Sight 
along the edges of the wheel rim and if wheel is out of line due to 
bent spindle, replace spindle. Examine wheel for excessive grease 
leaks at hub cap or oil retainers at inner side of wheel. If leaking, 
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replace hub cap gasket or oil retainers (par. 158 f (1) ). Test bear- 
ings for excessive end play and wear whenever tracks are removed 
from idler wheel by spinning and rocking the wheel. Replace worn 
or damaged bearings (par. 158). Make sure both the lubricating 
and relief fittings are in good condition, and replace damaged or miss- 
ing fittings. 

h. Inspect Track Support Rollers. Examine track support roll- 
ers or brackets. Raise track off rollers, and spin and rock rollers to 
test bearings for bind, wear, or looseness. Replace unserviceable 
bearings (par. 160 e). Examine rollers for indication of excessive 
grease leaks at oil retainers. Replace leaking retainers. Make sure 
lubricating and relief fittings are in good condition. Replace damaged 
or missing fittings. See that all attaching nuts and cap screws are 
tight and secure. 

i. Inspect Suspension Wheels. Move the vehicle as required to 
observe the suspension wheels and tires. Inspect wheels and tires for 
damage or excessive wear. If tires have deep cuts, grooves, or cracks 
in the tread, if tread has separated from the rim due to blow-outs or 
failure, or if the sidewalls are gouged out by the connectors, replace 
the suspension wheel (par. 162 h). If tires are worn so minimum 
outside diameter is IQVi inches or less or tread width is 7 inches or 
less, replace the suspension wheel. Examine wheels for indication of 
excessive grease leaks at oil seals. Replace leaking oil seals (par. 
162 e). Raise wheels (par. 162 h) and spin and rock wheels to test 
bearings for wear, bind, damage, or looseness. Adjust or replace loose 
or damaged bearings. Make sure lubricating and relief fittings are in 
good condition. Replace damaged or missing fittings. 

j. Inspect Suspension Assemblies. Inspect suspension mounting 
bracket, arms, levers, springs, and spring seats for cracks, damage, or 
bent and broken parts. Replace unserviceable parts (pars. 162 and 
163). Examine rubbing plates on arms and levers (fig. 171) and 
replace excessively worn or damaged plates. With vehicle on hard 
level surface, inspect volute suspension springs for weak or broken 
springs. If spring has weakened, taken a permanent set, or broken 
so that either the upper or lower edge of any one coil is even with 
the same edge of another coil, the spring must be replaced (par. 163). 
Inspect all gudgeon nuts and attaching cap screws to make sure they 
are tight. Inspect track skid to make sure it is not damaged and is 
securely mounted. 

156. TRACKS. 

a. Description. Each track when new consists of 79 links jointed 
by the track link connectors into an endless tread (figs. 1, 2, and 4). 
Tracks made up of four different types of links are currently used, 
depending on the locale and conditions under which the vehicle is to 
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Figure 159 — Adjusting Track Tension With Wrench (41 -W -640-400) 



be operated. The center-to-center measurements between the link 
pins are identical, and therefore the same connections and wedges are 
used with each type link. Each track link is made up of a steel block 
to which a chevron-type, hardened steel grouser is welded. Nine 
rubber bushings are bonded to the pins. These bushings are tightly 
compressed when the pins are pressed into the two holes bored 
through the block. The twisting action of the pins as the track bends 
or flexes is absorbed within the rubber bushings. Slots, cut at an angle 
in the ends of the pins to receive the tapered wedges, cause the pins 
to twist the bushings so that the track tends to turn inward as it 
passes around the sprocket and idler wheel. A metal clip between 
the second and third bushing on each end of the track pin acts as a 
bond between the pin and block to dissipate or ground static elec- 
tricity and therefore reduce radio interference. The hardened steel 
track link connectors join the links together and guide the track as it 
passes under the suspension wheels, and over the support rollers and 
rear idler wheels. The sprocket teeth engage the replaceable con- 
nectors which thus receive the driving wear instead of the link pins. 
The connectors are held in place by the tapered forged wedges. 

b. Adjust Track Tension. 

(1) Release Track Tension. Place vehicle on hard level 
ground with parking brakes released. Raise and lock exhaust deflec- 
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tor. Assemble wrench for use on bracket retaining bolts and spreader 
screw by inserting ratchet head (41-H-1838) into tubular handle 
(41-H-1498-50) and installing socket wrench (41-W-3058-200) on 
head. Turn the two retaining bolts in the idler wheel mounting 
bracket counterclockwise several turns (fig. 159). CAUTION: Do 

not back out of threads in bracket. Turn the spreader screw counter- 
clockwise as required to spread the bracket. CAUTION: Avoid 

using force on spreader screw. Position track adjusting wrench 
(41-W-640-400) on hexagon end of spindle (fig. 159). Raise end 
of adjusting wrench slightly to relieve load on locking collar. Raise 
the collar retaining spring and drive collar off serrations on spindle. 
If necessary, slide collar back onto serrations to hold spindle while 
repositioning the adjusting wrench. Turn the spindle until idler wheel 
is lowered into neutral position and track tension is fully released. 

(2) Adjust Position of Idler Wheel. When track tension is 
properly adjusted, the center of the idler wheel will be below the 
horizontal and to the rear of the vertical axis of the spindle in the 
bracket. Stretch a cord along the top of the track or place a straight- 
edge on top of the track (fig. 158). Raise adjusting wrench handle 
until sag at lowest point in track between center and rear track sup- 
port rollers is not more than Va inch nor less than V 2 inch. 

(3) Lock Idler Wheel Spindle. Aline serrations on spindle 
with locking collar. Raise retaining spring and drive collar onto 
spindle against bracket. Recheck track tension. Back out spreader 
screw until it does not project into slot in bracket. Tighten both re- 
taining bolts evenly and securely. Then tighten spreader screw 
sufficiently to keep it from working loose. Lower and lock exhaust 
deflector. 

(4) Idler Wheel Eccentric Shaft Position. Some vehicles 
may have idler wheel eccentric shaft set in the upper arc, or high 
position, which is incorrect. To facilitate track adjustment, the 
eccentric shaft should be reset in the lower arc, or low position, to 
allow track adjusting wrench to be pulled up with a chain hoist, or 
pushed up with a jack. Reset eccentric shaft at time of track ad- 
justment. 

c. Replace Track Connectors. 

( 1 ) General. When a different track link connector is to be 
installed, select one which has been worn nearly equal to the average 
connector in the track or which has wear equal to the connector on 
the opposite side of the link. If this is not done, the unequal wear 
will cause excessive strain on the link pin bushings and wear on the 
newer connector when it is engaged by the sprocket teeth. 

(2) Remove Track Connector Follow procedure in subpara- 
graph g (2) below but do not release track tension, and remove the 
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connector. NOTE: Install the connector on one side before remov- 

ing the other connector. 

(3) Install Track Connector. Follow procedure in subpara- 
graph g (5) below, and install the connector. Check the track tension 
(subpar. I> above). , 

d. Reverse Track Connectors. 

( 1 ) General. When the driving wear on one end of the track 
connector flanges has reached the serviceable limit, the track connec- 
tors will be reversed to equalize the wear by exchanging them with 
the connectors on the opposite side of the track, or by reversing the 
tracks (subpar. h below). 

(2) Remove Track Connectors. Mark the connectors on one 
side of the track with paint. Disconnect track at the rear idler (sub- 
par. g (2) below) and lay track on the ground in front of vehicles. 
Remove the connectors from each side of the section of track at the 
front of the vehicle by driving them off the pins after removing the 
wedges. 

(3) Reverse and Install Connectors. Install connectors 
which were marked and removed from outer side of track on the inner 
side of the track. Then install the inner connectors on the outer 
side of the track. Connect track sections and move vehicle forward. 
Repeat operations until all connectors are interchanged. Connect the 
track (subpar. g (5) below). Adjust the track tension (subpar. h 
above). 

e. Replace Track Links. 

( 1 ) General. When a different track link is to be installed, 
select one of the same type which has wear nearly equal to the average 
link in the track. If necessary, trim the tread from new rubber links 
to the approximate height of the other links in the track. If this is 
not done, the height of the new link will subject it and the suspension 
system to excessive shocks and wear, and cause the vehicle to ride 
roughly. 

(2) Remove Track Link. Move vehicle to position link to be 
removed midway between rear idler wheel and the ground. Discon- 
nect the track (subpar. g (2) below). Remove connectors from the 
adjacent link by pulling them or driving them off. 

(3) Install Track Link. Install the connectors to join the link 
to the lower end of the track. Connect the track (subpar. g (5) 
below). Adjust track tension (subpar. b above). 

f. Reposition Thrown Tracks. 

( 1 ) General. A “thrown track” is the term commonly used to 
mean that the link connectors on one side have climbed up onto the 
idler wheel or climbed over the teeth on the drive sprocket. The 
major contributing cause in almost every case is insufficient track 
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tension. If the track has climbed the idler wheel, it can often be 
repositioned without disconnecting the track. If the track has climbed 
the sprocket teeth, it must always be disconnected. Procedure for 
repositioning a thrown track also depends upon the accessibility of 
the track in case the vehicle is bogged. 

(2) Reposition Thrown Track. If vehicle is located so that 
track is not accessible for disconnecting between sprocket and suspen- 
sion wheel or idler and suspension wheel, disconnect track at the most 
convenient place. Tow vehicle onto dry solid ground and install 
track (subpar. g below). When vehicle is located so work can be 
done, release track tension (subpar. b (1) above). If the track has 
climbed idler wheel, try repositioning it with crowbars. If this can 
be done, then adjust track tension (subpars. b (2) and (3) above). 
In case track cannot be repositioned, disconnect track midway be- 
tween idler wheel and suspension wheel (subpar. g (2) below). 
Then connect track (subpar. g (5) below) and adjust track tension. 
When the track has climbed drive sprocke", disconnect track between 
drive sprocket and front suspension wheel. Reposition track and 
adjust track tension. 

g. Replace Tracks, 

(1) General (fig. 160). The tracks can be disconnected mid- 
way between either the track drive sprockets or between the rear 
idler wheel and the ground. If the tracks are to be disconnected to 
remove one of the connectors or links, this is usually done at the rear. 
If the entire track is to be removed, the track is usually disconnected 
at the front. 

(2) Disconnect Track (fig. 160). Release the track tension 
(subpar. b (1) above). Remove wedge nut from outer wedge and 
drive out wedge. Install the left-hand track connecting fixture 
(41-F-2997-389) on the outer track connector. Aline the fixture with 
the link pins to pull connector straight off and take up slack. Secure 
the fixture in this position by turning the adjusting screw. Operate 
fixture jack to pull connector about halfway off while striking connec- 
tor sharply with hammer. Remove adjusting screw from right-hand 
fixture (41-F-2997-388) and install fixture to hold link pins. Tighten 
jack until fixture is snug but not enough to bind connector as it is 
removed. Pull off the outside connector. Remove wedge from inside 
connector. With right-hand fixture holding outside ends of pins, 
install the left-hand fixture on the inside connector. Pull the connec- 
tor off to within V 2 inch of ends of pins. Remove the left-hand fix- 
ture and take out the adjusting screw. Install the fixture to hold the 
pins together in the same manner as the right-hand fixture. Drive the 
inside connector off the pins. Operate the fixture jacks in unison to 
separate the track links until track tension is released and fixtures 
can be lifted off the pins. 
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(3) Remove Track. Pull top half of track to the rear of the 
vehicle and lay it on the ground. 

(4) Position Track. Place the new track ahead of the vehicle 
in line with the track removed. Temporarily join the tracks by 
driving the connectors on part way. If old track is completely thrown 
off so that the suspension wheels are resting on the ground, dig a 
sloping trench ahead of the front suspension wheel deep enough to 
receive the rear end of the new track. Use a board or crowbars laid 
in the track to act as a ramp when the vehicle is towed onto the new 
track. Tow the vehicle forward onto the new track to within 16 
inches of the front end. Block suspension wheels to keep vehicle 
from moving. Disconnect the new track from the old. Move the 
rear idler wheel into the extreme forward position. Temporarily lock 
the spindle and tighten the retaining bolts. Attach cable to rear end 
of new track. Use a towing vehicle and pull the track up and over 
the rear idler wheel and rollers until it engages the sprockets (fig. 
160), and then disconnect the cable. Turn the sprocket hub with 
the engine or with bars to bring the ends of the track together. Re- 
move blocks from track. 

(5) Connect Track. Remove the adjusting screws from the 
track connecting fixtures (41-F-2997-86). Place the fixtures in line 
with the tracks to pull the ends together as shown in figure 160. 
Operate jacks evenly until connectors slide onto pins. Drive the con- 
nectors part way on and remove the fixtures. Then drive the con- 
nectors into place against link. Insert the track connector wedge and 
screw on safety nut. Tighten nut, using 80 foot-pounds torque while 
tapping lightly on wedge to seat it securely. Repeat for opposite 
side. Adjust the track tension (subpar. h above). Install fenders or 
sand shield previously removed. 

h. Interchange or Reverse Tracks. 

(1) General. Tracks with links showing greater wear on the 
outer ends of the links can be interchanged with the track on the 
opposite side to equalize the wear. Rubber track (Model T51) 
with smooth blocks can be reversed or turned end-for-end to equalize 
the wear on the end connectors or blocks. All chevron-type tracks 
cannot be reversed. 

(2) Interchange Tracks. With the vehicle on a hard level 
surface, disconnect both tracks at the front and tow the vehicle off 
the tracks. Drag the left track into position with the rear end of the 
track in front of the right front suspension wheel. Position the right 
track at the left front suspension wheel. Tow vehicle onto tracks. 
Connect tracks and adjust track tension. 

(3) Reverse Tracks. Follow same procedure as in step (2) 
above, only the tracks are turned end-for-end and installed on the 
same side of the vehicle from which they were removed. 
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157. TRACK DRIVE SPROCKETS AND HlfBS. 

a. Description. Two drive sprockets and spacer brackets (fig. 
167) are bolted one of each to the outer and one of each to the inner 
side of each track drive sprocket hub. The teeth on the sprockets 
engage the track end connectors to support and drive the track. 
Sprockets can be interchanged on the hubs, or the hub and sprocket 
assembly on one side of the vehicle can be interchanged with the 
assembly on the other side, to equalize wear on the driving faces on 
the sprocket teeth. When replacing or exchanging sprockets, select 
a pair which have nearly equal wear so as to equalize the driving 
force. The track drive sprocket hub is attached to the drive sprocket 
shaft flange by six studs and safety nuts (fig. 160). Dowels (tapered 
wedge rings) are used on the studs under the nuts and fit the taper 
in holes in hub. When the nuts are tightened, the wedges take up 
any clearance between the studs and holes to prevent the hub from 
working on the studs and wearing the holes. 

1>. Replacemenl of Outer Drive Sprocket. 

( 1 ) Remove Outer Drive Sprocket. If only the outer track 
drive sprocket is to be removed, it is not necessary to disconnect the 
track. Raise fender, release track tension (par. 156 1) (1)), and 
take out the cap screws which attach sprocket to hub, supporting the 
sprocket while the last cap screw is being removed. Pull track clear 
of the sprocket and lower the sprocket to the ground. 

(2) Install Outer Drive Sprocket. Set the parking brakes. 
Raise the sprocket into position and while it is being held, screw in one 
of the cap screws at the center of the upper rear quarter of the hub. 
Using this cap screw as a pivot, force the sprocket into place with a 
bar and line up holes. Screw in several cap screws; then remove the 
bar. Screw in the remainder of the cap screws and tighten them, 
using 100 foot-pounds torque to draw sprocket up evenly and secure- 
ly. Adjust the track tension (par. 156 b). Lower the fender into 
position. 

c. Removal of Hub and Sprocket Assembly. If hub and sprocket 

assemblies are to be interchanged, the following procedure usually is 
performed on both sides of the vehicle at the same time: Raise the 

fender. Loosen all hub nuts and back them off three or four turns. 
Disconnect track midway between sprocket and front suspension 
wheel (par. 156 g (2)). Move track back until track clears sprocket. 
Rap with hammer on flange as required to jar the hub stud dowels 
(wedge rings) loose. Use hoisting equipment to support hub. Pry 
evenly against inner sprocket at top and bottom to force hub off 
studs, and remove hub and sprocket assembly. 

d. Interchange Sprockets or Hub and Sprocket Assemblies. 
If only the sprockets on one hub are being interchanged, remove 
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Figure 162 — Removing Rear Idler Wheel Nut 

sprocket cap screws and interchange sprockets. Tighten cap screws 
with pull of 100 foot-pounds of torque. If hub and sprocket assem- 
blies are to be interchanged, replace old-style cap screws with new 
self-locking type if possible. Tighten all sprocket cap screws with 
torque pull of 100 foot-pounds. Shift hub and sprocket assemblies 
to opposite sides of vehicle. 

e. Inspect Final Drive. The final drive must be inspected for oil 
leaks or loose bolts. Tighten bolts or replace gasket. 

f. Install Hub and Sprocket Assembly. Raise the assembly and 
move it onto the track drive sprocket shaft studs. Place dowel 
(wedge ring) on each stud, install new safety nuts, and tighten nuts 
evenly and securely. Connect the track (par. 156 g (5)). Lower 
fender into position. 

158. REAR IDLER WHEELS. 

a. Description (fig. 161). The rear idler wheels, which support 
the tracks at the rear, turn on large heavy-duty ball bearings mounted 
on large spindles. The wheel end of the spindle is eccentric with the 
inner end, which fits into the mounting bracket. This provides a 
means of changing the position of the idler wheel to adjust track 
tension. 
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Figure 163 — Pulling Rear Idler Wheel, Using Idler Wheel 
Puller (41 -P-2940-800) 



b. Removal. 

(1) Disconnect the Track. Release the track tension (par. 
156 b (1)). Disconnect the track below the idler wheel to be re- 
moved (par. 156 g (2)) and move upper section of track forward on 
track support rollers. 

(2) Pull Idler Wheel. Take out six cap screws, and remove 
cap and gasket. Remove the cotter pin from spindle nut. Unscrew 
nut with socket wrench (41-W-3058-48) as shown in figure 162 and 
remove the plain washer. Attach the idler wheel puller (41-P-2940- 
800) to hub, using all six cap screws and washers. Hold puller from 
turning with wrench on body of puller and turn the puller screw 
clockwise (fig. 163). When wheel is free, lift it straight off spindle 
to avoid damaging oil retainers. Remove the idler wheel puller. 

c. Disassen^bly (fig. 161). Support idler wheel, outer side up, 
on blocks spaced to clear the hub bore. Pry bearing spacer to one 
side. Drive out inner bearing and oil retainers by working drift 
around the bearing race. Turn wheel over on blocks and lift out 
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Figure 164 — Installing Rear Idler Wheel Inner Bearing 



bearing spacer. Install the bearing race puller (41-P-2905-60), and 
pull the double-row outer bearing or drive it out by working drift 
around the bearing outer race. 

d. Inspection. Thoroughly clean the spindle and the inside of 
the wheel hub. Wash bearings and oil retainers in dry cleaning sol- 
vent. Inspect wheel for cracks or damage and hub bore for wear. 
Examine bearings for damaged, cracked, or chipped balls and spin 
them to see that they are free and not worn. Make sure bearing 
spacer is not cracked, damaged, or galled on the ends. Examine 
spindle for cracks or damage. Make sure ground surfaces in contact 
with oil retainers and bearing inner races are not scuffed or scored. 
Replace all damaged, worn, or unserviceable parts. 

e. Assembly. Place idler wheel, outer side up, on blocks. Pack 
double-iow ball bearing (hg. 161) with general purpose grease. Start 
bearing squarely into hub by tapping lightly on outer race. Drive 
bearing into hub until it seats against the shoulder by working the 
brass drift around the bearing outer race. Turn wheel over and place 
the bearing spacer, smaller end down, in the hub. Pack the inner 
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Figure 165 — Installing Pilot of Tool (41 -T-321 6-150} on Rear Idler 

Wheel Spindle 

bearing with general purpose grease. Start the bearing squarely in 
the hub by tapping lightly on the outer race. Drive bearing into hub 
until it seats against the shoulder by working the brass drift around 
the bearing outer race (fig. 164). 

f. Installation. 

( 1 ) Install Oil Retainers on Spindle. Soak the retainers to 
be installed for at least 30 minutes in warmed engine oil to soften the 
leather seals. Make a two-piece spacer not over Yi (j-inch thick to be 
used to firmly seat both oil retainers in the hub to provide clearance 
between the outside retainer and the flange on spindle. A suitable 
spacer can easily be made by removing the thick ring from a worn 
idler wheel oil retainer (grease seal) and sawing it in half. Lightly 
coat the spindle and oil retainer leather seals with general purpose 
grease. Place oil retainer on the spindle with the leather lip facing 
the spindle flange and carefully work it onto the shoulder next to the 
flange. Next, position the second oil retainer (grease seal) the same 
way with leather lip facing the spindle flange. Insert the halves of 
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Figure 166 — Installing Rear Idler Wheel, Using Installing Tool 

(41-T-3216-150) 



the spacer previously made between the first oil retainer and flange 
on spindle so the outer edges are even with the oil retainer, and push 
both retainers tightly against spacer to hold it in position. 

(2) Install Idler Wheel on Spindle. Screw the pilot of in- 
stalling tool (41-T-32 16-150) on spindle (fig. 165). Push the idler 
wheel onto spindle as far as it will go by hand. Slide the cup of the 
idler wheel installing tool (41-T-32 16-150) onto the screw and in- 
stall the nut. Turn nut on installing tool screw (fig. 166) and push 
idler wheel into place on spindle, watching to see that the oil retain- 
ers enter the bore in the hub evenly as wheel is being pushed on. 
Stop turning the nut when bearings are felt to seat firmly against 
shoulders on spindle and back off on nut at least three full turns. 
Using a wood block to protect idler wheel inner flange, drive the 
wheel outward sufficiently so the halves of the split spacer used to 
seat the oil retainers (grease seals) can be removed with a screw- 
driver. Again screw down the installing tool nut to seat the bearings 
on the spindle. Unscrew tool from end of spindle. Install flat washer 
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Figure 167— Rear Idler Wheel Mounting Bracket and Spacer 



and nut on spindle. Tighten the nut (fig. 162), using socket wrench 
(41-W-3058-480). Insert and spread new cotter pin. Using new 
gasket, install the idler wheel hub cap with six cap screws and lock 
washers, and tighten cap screws. Fill hub with general purpose 
grease until it flows out of relief fitting. Connect track (par. 156 g 
(5)) and adjust track tension (par. 156 b). 

159. REAR IDLER WHEEL MOUNTING BRACKETS. 

a. Description (fig. 167). The rear idler wheel mounting 
brackets are heavy castings bolted to the spacer brackets which are 
bolted to the rear corner of the hull on each side. The idler wheel 
spindle housing is split at the bottom so the spindle can be tightly 
clamped in the mounting bracket. 

b. Removal. Release the track tension (par. 156 b). Disconnect 
track below rear idler wheel (par. 156 g (2)). Pull upper section of 
track forward off idler wheel. Remove the inner spindle retaining 
bolt (fig. 159) from the idler wheel bracket. Remove cotter pin from 
end of spindle and slide off the locking collar. Support the idler 
wheel and work spindle out of bracket. Remove the attaching cap 
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screws and lift off the idler wheel mounting bracket and shims. To 
remove spacer bracket, cut the lock wire, remove cap screws, and 
lift bracket and shims from hull (fig. 167). 

c. Installation. If shims were used, coat them with joint sealing 
compound (51-C-1616) and position on hull. Place spacer bracket 
into position on hull. Coat threads of cap screws and holes in bracket 
with joint sealing compound and install. Position idler wheel mount- 
ing bracket with shims on spacer bracket and install, using sealing 
compound as described for spacer bracket. Tighten cap screws and 
secure with lock wire (fig. 167). Raise idler wheel and spindle and 
insert spindle into bracket. Install the inner retaining bolt. Slide 
the locking collar onto end of spindle and install a new cotter pin. 
Pull the upper section of the track back over the rear idler wheel. 
Connect the track (par. 156 g (5)). Adjust the track tension (par. 
156 b). 

160. TRACK SUPPORT ROLLERS. 

a. Description (fig. 168). The six track support rollers are of 
heavy cast construction. The rollers turn on ball bearings mounted 
on a shaft supported in the roller bracket. Each roller is provided 
with a lubricating and a relief fitting. 

b. Removal. Follow procedure in paragraph 161 and remove 
the bracket with the roller from the suspension mounting bracket. 
Remove the four bolts which attach roller shaft to the bracket and 
lift off the roller. 

c. Disassembly (fig. 168). Place roller shaft in vise, inner end 
down. Bend ear on lock washer down out of notch in lock ring. 
Remove lock ring with spanner wrench (41-W-3260) as shown in 
figure 169. Lift off the lock washer. Remove bearing retainer with 
spanner wrench (41-W-3261) as shown in figure 170. Lift roller off 
shaft and remove outer bearing spacer. Place roller on blocks spaced 
to clear the center bore. With long drift, drive out the lower bearing 
and oil retainer by working drift around bearing outer race. Turn 
roller over and lift out the bearing inner spacer. Drive out the other 
bearing and oil retainer. 

d. Inspection. Clean all parts and center bore of roller. Carefully 
inspect bearings for excessive wear or damage. Make sure bearing 
outer races have not been turning in roller bore and that roller is not 
damaged. Inspect shaft for damage or wear on surfaces contacted 
by the oil retainers. Try fit of bearings on shaft to see that there is 
no excessive play. Inspect bearing spacers for damage or wear. Make 
sure the lubricating and relief fittings are in good condition. As oil 
retainers are usually damaged when removed, they must be replaced. 
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Figure 1 69 — Removing Support Roller Bearing Lock Ring, 
Using Spanner Wrench (4UW-3260} 



e. Assembly (fig. 168). Soak oil retainers in warm engine oil for 
30 minutes. Place shaft in vise with inner, or flanged, end down. 
Place roller on blocks with inner end up. Pack bearing and coat 
leather seal in oil retainer with general purpose grease. Start bear- 
ing squarely into roller bore. Drive bearing into place against 
shoulder in roller bore by working drift 'around the bearing outer race. 
Coat outer surface of oil retainer with antiseize compound. Start oil 
retainer squarely into roller bore with lip of leather seal turned up. 
Use a punch with a square end and drive oil retainer into place 
against shoulder in roller bore, taking care not to damage or distort 
oil retainer. Insert outer bearing spacer into the oil retainer with 
the chamfered edge down. Turn roller over on blocks and insert the 
inner bearing spacer. Install the other bearing and oil retainer. Care- 
fully lower the roller down onto the shaft Screw the bearing retainer 
onto shaft with spanner wrench (41-W-3261). Place a new lock 
washer on the shaft. Install and tighten the bearing lock ring with 
spanner wrench (41-W-3260). Secure the lock ring by bending ear 
on lock washer into notch in ring. 

3«2 

Original from 

UNIVERSITY OF CALIFORNIA 



Goc-gle 



V^rfkal Ve/vf« Spring Su§p 0 n§ion and Tratkt 



TM 9-745 

160-161 




RA PD 339M5 

Figure 170 — Removing Support Roller Bearing Retainer, 

Using Spanner Wrench (41-W-3261) 

f. Installation. Lift roller into place on bracket. Install and 
tighten the four attaching bolts with safety nuts. Apply lubricant as 
directed on lubrication order (par. 34). Follow procedure in par- 
agraph 161 and install the bracket with roller. 

161. TRACK SUPPORT ROLLER BRACKETS AND SKIDS. 

a. Description. The track support roller brackets are heavy 
castings bolted to the rear of each suspension mounting bracket (hg. 
171). The suspension mounting bracket track skids at the top of 
each bracket support the track when it drops below the roller when 
the vehicle is in motion. 

b. Remove Track Skid. Remove the four cap screws which 
attach track skid to the suspension mounting bracket. Slide the skid 
out from under the track. 

c. Remove Support Roller Bracket. With a hydraulic jack 
placed on top of suspension bracket, raise the track sufficiently to 
clear the support roller. Support the bracket and roller, and remove 
the cap screws which attach it to the suspension mounting bracket. 
Lift off track support roller bracket. 
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cl. Install Support Roller Bracket. Raise bracket and roller into 
position, and install the two cap screws, with internal-toothed lock 
washer, in the top of the suspension bracket. Install the other cap 
screws with washers. Tighten cap screws evenly and secure them 
with a loop of locking wire through the three screws on each side (fig. 
171). Lower and remove the hydraulic jack. 

e. Install Track Skid. Slide track skid into position. Install the 
four attaching cap screws with internal-toothed lock washers. Tighten 
screws and secure with a loop of locking wire through each pair 
(fig. 171). 



162. SUSPENSION WHEELS. 

a. Description (fig. 172). The twelve suspension wheels support 
the vehicle on the inner surface of the track. The wheels are of 
welded construction. They turn on tapered roller bearings supported 
on the arm wheel end gudgeon through the ends of the arms. The 
rubber tires are vulcanized to rims, which are pressed onto the wheels 
under tremendous pressure. Only the latest type wheels with tapered 
roller bearings are discussed in the following subparagraphs. 

1>. Removal. 

(1) Remove Gudgeon Nut. Remove arm wheel end gudgeon 
nut as shown in figure 173. If necessary, pry wrench handle down 
with crowbar placed across wrench handle and under edge of hull 
from outside the vehicle. 

(2) Raise Suspension Wheel. Place the wheel lift (41-L-1375) 

on the track under the arms of the wheel to be lifted and with the 
foot of the lift pointing away from the wheel (fig. 174). Slowly move 
the vehicle either forward or backward, depending upon which wheel 
is to be removed, to push the lift into a vertical position, and raise 
the wheel (fig. 174). NOTE: It will be necessary to disconnect the 

track below the sprocket when using lift to raise front wheel. Set 
the parking brake. 

(3) Remove Gudgeon. At outer end of arm wheel end gudgeon, 
remove the cap screw and washer used to protect the threads in the 
end of the gudgeon. Screw threaded end of slide-hammer type 
gudgeon puller (41-P-2957-27) into end of the gudgeon (fig. 175). 
Bump the hammer (weight) out hard against nut on end of puller as 
required to pull the gudgeon. Roll wheel away from arms and lift 
out. 

c. Disassembly. Place wheel, outer side up, on blocks. Bend 
ear on bearing lock washer down out of notch in bearing lock nut. 
With hammer and punch, unscrew lock nut from bearing sleeve while 
holding oil slinger to keep sleeve from turning. Remove nut, lock 
washer, oil slinger, and locking plate (fig. 176). Remove pin from 
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A— TRACK SUPPORT ROLLER BRACKET 
B— LOCK WASHER 
C— BRACKET CAP SCREW 
D— LOCKING WIRE 
E— SAFETY NUT 
F— ROLLER BOLT 
G— TRACK SUPPORT ROLLER 
H— TRACK SKID CAP SCREW 
I— LOCK WASHER 
J— TRACK SKID 

K— MOUNTING BRACKET PLUGS 
L— SUSPENSION MOUNTING BRACKET 
M— VOLUTE SUSPENSION SPRING 
N— SUSPENSION LEVER BUSHING 
©—SUSPENSION LEVER 
P— LEVER RUBBING PLATE CAP SCREW 
Q— LOCK WASHER 

R— SUSPENSION LEVER RUBBING PLATE 
S— SPRING SEAT BUSHING 
T— SUSPENSION SPRING SEAT 



0— SPRING SEAT RINGS 
V— SUSPENSION ARM BRACKEF END 
GUDGEONS 

W— ARM RUBBING PLATE SCREWS 
X— SUSPENSION ARM RUBBING PLATE 
Y — GUDGEON SAFETY NUT 
2— MOUNTING BRACKET CAP 
AA— MOUNTING BRACKET CAP LOCK 
AB— SUSPENSION ARM 
AC— MOUNTING BRACKET CAP STUDS 
AD— STUD NUTS 
AE— SUSPENSION WHEEL 
AF— WOODRUFF KEY 
AG— LOCK WASHER 
AH— GUDGEON CAP SCREW 
Al— SUSPENSION ARM WHEEL END 
GUDGEON 

AJ— SUSPENSION ARM SPACING PLATE 
AK— SUSPENSION ARM BUSHINGS 
AL— SUSPENSION ARM SPACERS 
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adjusting nut. Using punches in pinholes in adjusting nut, unscrew 
the nut. Take care not to damage threads on sleeve while holding 
it from turning. Remove the adjusting nut. Turn wheel over and 
pull out the sleeve. The other lock nut, lock washer, oil slinger, and 
adjusting nut can now be removed in the same manner while holding 
sleeve in a vise. Use a long drift through the upper bearing cone and 
rollers, working it around the lower bearing cup to drive out the 
lower bearing and oil seal. Turn wheel over, and drive out the other 
bearing and oil seal. 

<1. Inspection (fig. 176). Thoroughly clean all parts and the inner 
bore of the suspension wheel hub. Carefully inspect bearing cone, 
rollers, and cup for excessive wear or damage. Inspect bore of hub 
to make sure bearing cup has not been turning in the hub. Oil seals 
are usually damaged when removed and must be replaced. Inspect 
adjusting nuts to make sure oil seal contact surfaces are smooth and 
not worn. Try fit of bearing cone and rollers on sleeve to make sure 
sleeve is not excessively worn. Inspect gudgeon for wear and dam- 
aged threads on keyway. Make sure wheel is serviceable, and that 
lubricating and relief fittings are in good condition. 

e. Assembly (fig. 176). Soak oil seals in warm engine oil for 30 
minutes. Thoroughly coat the inner surface of the bearing sleeve 
with antiseize compound or general purpose grease. With wheel on 
blocks, inner side up, start bearing cup squarely into hub bore with 
thin edge up. Drive cup into place until it seats against shoulder in 
hub by moving the drift around the edge of the cup. Pack the cone 
and rollers, and coat the cup with general purpose grease. Run ad- 
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Figure 173 — Removing Suspension Arm Wheel End Gudgeon Nut 



justing nut up the full length of the threads on sleeve. Place the cone 
and rollers in the cup, and insert the sleeve through the cone and 
rollers. Coat sealing surfaces on oil seal and adjusting nut with gen- 
eral purpose grease. Start the oil seal squarely into hub bore with 
large diameter side down and rubber seal side up. Use a square- 
pointed drift and work it around the oil seal, taking care not to dis- 
tort or damage oil seal while driving it into place against bearing cup. 
Place locking plate on sleeve with lip side up. Turn adjusting nut 
to aline one of the holes in nut with a hole in the plate (fig. 176). 
Insert pin through locking plate into adjusting nut. Install oil slinger 
with lip side down. Place new lock washer on sleeve with inner tang 
turned up. Screw on the lock nut and tighten with punch and ham- 
mer while holding oil slinger from turning. Bend one of the lock 
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washer tangs up into notch in lock nut. Turn wheel over. Install 
bearing cup, cone, and rollers. Screw the adjusting nut onto sleeve 
until it contacts cone. Install guide (41-G-1235-505) on arm wheel 
end gudgeon as shown in figure 177. Insert the gudgeon through the 
bearing sleeve. Use blocks to support gudgeon so wheel is free to 
turn. Turn wheel in both directions while tightening adjusting nut 
until bearings are seated and a slight drag is felt. Then back off 
adjusting nut one-sixth to one-quarter turn to allow wheel to rotate 
freely without excessive end play. Remove the gudgeon. While 
taking care not to disturb the adjusting nut, install the oil seal, lock- 
ing plate and pin, oil slinger, lock washer, and lock nut. Tighten lock 
nut and secure it with lock washer. 

f. Installation. Make sure Woodruff key is securely installed in 
gudgeon. Lift wheel into position and insert gudgeon (fig. 177) 
through arms and wheel hub. Aline key in gudgeon with keyway in 
arm and drive gudgeon into place. Coat cap screw threads with gen- 
eral purpose grease and install cap screw with lock washer in end of 
gudgeon. Remove gudgeon guide (41-G-1235-505). Install the 
safety nut on end of gudgeon. Apply lubricant to wheel as instructed 
on lubrication order (par. 34). Move vehicle to lower wheel onto 
track and remove wheel lift (41-L-1375). Before driving vehicle, 
use crowbar on wrench, if necessary, to tighten gudgeon nut securely. 

163. VOLUTE SUSPENSION SPRINGS. 

a. Description (fig. 172). Two heavy steel volute springs are 
used in each suspension. The springs are held in a vertical position 
between the movable spring seat at the bottom and the suspension 
mounting bracket at the top. No center guide is necessary since each 
coil overlaps or is nested within another coil. 

h. Removal. The procedure for removing volute springs from 
suspension assemblies (D47527A and D47527B) is given in the fol- 
lowing steps: 

(1) Position the Vehicle. Stop the vehicle on a hard level 
surface with one of the track blocks centered directly below the 
mounting bracket cap center stud and apply parking brake. 

(2) Remove Mounting Bracket Plugs (fig. 178). Use plug 
wrench (41-W-1960) or a straight section cut from Vs -inch socket 
wrench (41-W-2458-55), short enough to be used under track skid, 
and remove plugs from top of bracket. Clean dirt out from inside 
springs and holes in spring seats. 

(3) Install Spring Retainers (fig. 178). Remove nut and 
washer from short threaded end of one volute spring retainer 
(41-R-2454-75) and from long threaded end of other retainer. With 
a nut and washer on the other end, insert the retainers up through 
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Figure 174 — Raising Suspension Wheel With Lift (41-L-1375) 
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Figure 175 — Pulling Suspension Arm Wheel End Gudgeon With 
Slide-hammer Puller (41 -P-2957-27) 



holes in lower spring seat until they project through plug holes in 
top of bracket. Install nuts and washers on upper end of retainers, 
and tighten nuts. Hold retainers from turning, and tighten nuts at 
lower ends evenly until both springs start to compress to hold the 
springs and seat when bracket caps are removed. 

(4) Remove Bracket Cap and Studs (fig. 179). Make a ref- 
erence mark on end of cap and edge of bracket. Remove the nuts 
which attach the cap to bracket at outer side only and remove the 
cap. Screw two nuts onto one of the studs and lock them together by 
tightening one against the other. Using a wrench on each nut, un- 
screw the stud from end of bracket. Remove the other two studs. 

(5) Support Gudgeons With Spring Compressors. With a 
nut and thrust bearing on end of the volute spring compressor 
(41-C-2556-25), insert the compressor through the center hole in 
bracket cap, previously removed, so flat side of cap contacts bearing. 
Screw the compressor securely into the center hole in lower end of 
bracket. Tighten compressor nut until gudgeons are firmly seated in 
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Figure 176 — Suspension Wheel Parts 
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grooves in cap. Then remove the cap and studs from the inner side 
of the bracket. Install the other compressor with cap in the same 
manner and tighten compressor nut. 

(6) Release Volute Spring Pressure (fig. 179). Loosen nuts 
at top end of spring retainers (41-R-2454-75) but do not remove. 
.Back off, but do not remove, nuts at bottom end of retainers so nuts 
ve equidistant from the spring seat with at least three full threads 
sl^Qwing below the nuts. Working at both the inner and outer side of 
the bracket, back off the compressor nuts evenly to prevent binding 
as the bracket caps are lowered, until springs are extended to their 
free length and pressure is released. Back off the compressor nuts a 
few additional turns so springs and spring seats are supported by the 
retainers. 

(7) Remove Suspension Wheels and Arms (fig. 180). Re- 
move both spring compressors (41-C-2556-25) and caps. Remove 
spacing plates from both ends of gudgeons. Raise the suspension 
lever and roll the wheels with arms out from under track. 
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Figure 178 — Installing Spring Retainers (41‘R-2454-75} 
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Ftgun 1 79 — Releasing Spring Pressure 
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Figure 1 80 — Removing Springs 
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(8) Remove Spring Retainers (fig. 180). Install both spring 
compressors (41-C-2556-25) with caps as in step (5) above but do 
not tighten nuts. If possible, obtain two used gudgeons; if not, re- 
move gudgeons from arms. Position the two gudgeons in grooves in 
bracket caps. Place a spare track link on top of gudgeons so it is 
centered under spring seat and parallel to hull. Tighten both com- 
pressor nuts evenly until springs start to compress and load is relieved 
from spring retainers (41-R-2454-75 ). Remove nuts from upper end 
of retainers and remove retainers. 

(9) Remove Volute Springs (fig. 180). Lower the springs by 
backing off the compressor nuts on both sides evenly until springs 
clear the bracket. Lift out springs. Support the levers and spring 
seat, and remove the outer compressor (41-C-2556-25) and gudgeons. 
Lift out the levers and spring seat as an assembly. Then remove 
levers from spring seat. 

e. Inspection. Wipe all wearing surfaces clean. Inspect all parts 
for damage. Inspect bushings on ends of spring seat and if excessive- 
ly worn, replace spring seat. Remove rings from spring seat bosses, 
and if excessively worn, reverse or replace the rings. Examine bush- 
ings in suspension levers and if bushings are excessively worn, replace 
the levers. Try levers on spring seat to make sure bushings have a 
clearance of at least 0.020 inch. Examine rubbing plates on both the 
levers and arms, and if excessively worn or damaged, replace the 
rubbing plates (fig. 171). Drive the gudgeons out of the suspension 
arms. Examine gudgeons and bushings, and if excessively worn, re- 
place the gudgeons or arms. Also inspect the suspension arm spacer 
plates for wear. Examine the volute springs for wear or cracks. If 
inspection of springs, when installed, reveals weak springs, replace 
both springs. However, if springs have been in service for only a 
short time, only the weak spring need be replaced. 

<1. Installation. The procedure for installing vertical volute 
springs in suspension assemblies (D47527A and D47527B) is given 
in the following steps: 

(1) Assemble Suspension Levers and Spring Seat. Make 
sure one spring seat ring (U, fig. 172) is in position on each spring 
seat boss. Install suspension levers on spring seat. Place the lever 
and seat assembly under the bracket 

(2) Install Volute Springs (fig. 180). Install spring com- 
pressor (41-C-2556-25) with cap in outer side of bracket. Raise the 
levers and spring seat assembly. Position the two gudgeons in the 
bracket caps with a spare track link to support the seat and levers. 
Place the two volute springs into position on spring seat. Tighten 
both compressor nuts evenly until both springs start to compress. 

(3) Install Spring Retainers. Install the two spring retain- 
ers (41-R-2454-75), as directed in subparagraph h (3) above; then 
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tighten nuts at lower end evenly until load is relieved from com- 
pressors (41-C-2556-25). 

(4) Remove Spring Compressors. Back off nuts on both spring 
compressors (41-C-2556-25) evenly to lower the gudgeons (fig. 180) 
and spare track link until it is clear of spring seat. Lift out the track 
link and remove gudgeons. Remove the two spring compressors. 

(5) Install Suspension Wheels and Arms. If gudgeons were 
removed from arms, lightly coat inside of arm bushings (AK, fig. 172) 
with general purpose grease. Insert the untapped end of gudgeon 
through bushing in outer arm, through a spacer (AL, fig. 172), and 
through the inner arm until it is centered in the arms. Roll the 
wheel and arm assembly into position on track under susp>ension 
mounting bracket. Assemble and position the other wheel in the 
same manner. Roll the wheels together and place a spacing plate 
(AJ, fig. 172) on each end of the gudgeons against the arms. 

(6) Remove Spring Retainers. Turn gudgeons to place notches 
in ends of gudgeons in a vertical position. Position bracket cap on 
compressor (41-C-2556-25) with reference marks turned in right 
direction. Place the compressor in between the gudgeons so they rest 
in notches in cap, and screw compressor securely into center hole in 
end of bracket. Install the other compressor with cap in inner end 
of bracket in same manner. The gudgeons must be kept from turning 
while caps are being raised. Then cap studs can be inserted without 
binding when caps are attached to end of bracket. To hold gudgeons 
from turning, insert one of the bracket cap studs through the hole in 
end of cap and into notch in gudgeon. When working on left side of 
vehicle, hold the gudgeon toward the front of the vehicle with a stud 
in the front hole in the outer bracket cap, so as not to interfere with 
wrench tightening compressor nuts. The other gudgeon will be held 
by a stud inserted in opposite hole in inner cap. Working at both 
sides, tighten compressor nuts evenly to prevent binding until springs 
just start to compress and load is relieved from spring retainers 
(41-R-2454-75). Remove nuts at top of retainers and remove re- 
tainers. 

(7) Compress Volute Springs. Position small jack under spring 
seat to be used to assist in compressing springs. Hold gudgeons from 
turning with studs in caps. Working at both sides, tighten com- 
pressor nuts evenly to compress springs until both caps are drawn up 
tightly against ends of bracket (fig. 180). Install both spring retain- 
ers (41-R-2454-75) as instructed in subparagraph b (3) above. 
Operate jack and tighten nuts at bottom to further compress springs 
slightly until there is clearance at rubbing plates at ends of levers 
(fig. 171). 

(8) Install Studs and Caps. Back off nut on outer compressor 
only and remove spring compressor (41-C-2556-25) with cap. Screw 
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one of the studs into end of bracket. Screw two nuts onto the stud 
and tighten one against the other. Using a wrench on each nut, 
tighten the stud firmly. Install the other two studs in the same man- 
ner. Position the cap, and install and tighten safety nuts on the 
three studs. Then remove the spring compressor on inner side of 
bracket, and install the studs and cap in a like manner. 

(9) Install Mounting Bracket Plugs. Back off the nuts on 
lower end of spring retainer until load on spring retainers 
(41-R-2454-75) is relieved. Remove the nuts at the top of the re- 
tainers (fig. 178) and withdraw the retainers down through the spring 
seat. Lower and remove the jack. Coat the threads on bracket plugs 
with engine oil. Install and tighten both plugs in top of bracket (fig. 
172), using plug wrench (41-W-1960) or wrench previously made 
in subparagraph b (2) above. 

(10) Check Track Tension. Check track tension (par. 155 c) 
and adjust if necessary (par. 156 b). 



Section XXX 

SPEEDOMETER AND TACHOMETER 

164. SPEEDOMETER. 

a. Description. The speedometer consists of the three units: the 
head, the flexible drive shaft, and the drive adapter unit. The head 
is mounted in the instrument panel face near the bottom and left of 
center (fig. 12). The drive adapter is located on the right rear side 
of the transmission and is connected with the speedometer head by 
means of a flexible drive shaft. The speedometer indicates the vehi- 
cle speed and registers the accumulated total of miles traveled up to 
99,999 before it automatically returns to zero. It also registers trip 
mileage up to 999.9 miles on the trip odometer, which may be reset 
to zero by op>erating the reset knob. 

b. Speedometer Head Replacement. Remove the instrument 
panel case cover (par. 186 d). Remove nuts and lock washers, and 
lift speedometer head out through front of instrument panel case 
cover. Reverse removal procedure to install speedometer head. In- 
stall instrument panel case cover (par. 186 e). 

c. Removal of Speedometer Flexible Drive Shaft (fig. 181). 
Unscrew knurled coupling at back of speedometer head and pull the 
shaft drive end from speedometer. Unscrew knurled coupling which 
attaches the opposite end of flexible shaft to drive adapter at right 
rear side of transmission. Pull shaft drive tip from adapter. Pull 
flexible shaft out of shaft casing from instrument panel end. 

d. Installation of Speedometer Flexible Shaft. Lubricate flexi- 
ble drive shaft before installation (par. 34), Insert shaft in casing at 
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Figure 181 — Removing Speedometer Flexible Drive Shaft From Casing 



instrument panel end and push it through until other end projects 
from casing at transmission. Insert flexible shaft drive tip into 
speedometer head and secure with coupling. Insert opposite end into 
drive adapter and secure with coupling. 

e. Speedometer Drive Adapter Replacement. Back off speed- 
ometer drive shaft coupling and pull shaft end from adapter. Un- 
screw nut which secures adapter to transmission and remove adapter. 
To install the drive adapter, reverse removal procedure. 

165. TACHOMETER. 

a. Description. Two tachometers, one for each engine, are cen- 
trally mounted in the instrument panel case cover. The tachometer 
indicates existing engine crankshaft revolutions per minute in hun- 
dreds and registers past engine crankshaft revolutions in thousands. 
The tachometers are driven by means of flexible drive shafts which 
extend from the tachometer heads in the instrument panel to the 
drive adapters on flywheel end of the engines (fig. 136). 

b. Tachometer Head Replacement. Remove the instrument 
panel case cover (par. 186 d). Back off flexible shaft coupling from 
tachometer head. Remove nuts and lock washers, and lift tachom- 
eter out through front of instrument panel case cover. To install 
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Figure 182 — Tachometer Adapter Removed From Drive 



tachometer head, reverse removal procedure. Install instrument 
panel case cover (par. 186 e). 

c. Removal of Tachometer Flexible Drive Shaft. Unscrew 
tachometer flexible drive shaft coupling and pull shaft end from 
tachometer head. Back off knurled coupling from drive adapter 
mounted on flywheel end of engine in fighting compartment. Pull 
flexible drive shaft end from adapter and pull drive shaft from casing 
at instrument panel end. 

d. Installation of Tachometer Flexible Drive Shaft. Lubricate 
flexible drive shaft before installation (par. 34). Insert flexible shaft 
in casing at instrument panel end and push it through until it projects 
from opposite end of casing. Insert drive tips of shaft in tachometer 
head and drive adapter, and secure with knurled couplings. 

e. Tachometer Drive Adapter Replacement (fig. 182). Back 
off tachometer flexible shaft coupling at adapter and pull shaft drive 
tip from the adapter. Unscrew nut which secures adapter to housing 
and remove the adapter. To install adapter, reverse removal pro- 
cedure. 
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Section XXXI 

STARTING SYSTEM 

166. DESCRIPTION. 

a. General. The starting system consists of two starters, two 
starter solenoid switches, two starter switches on the instrument panel, 
two starter auxiliary switches, and the wires and cables connecting 
these units. The starting system operates on a 24-volt current sup- 
plied by the batteries which are connected to the starters through the 
master switch box and engine compartment terminal. NOTE: The 

starting system wiring is shown in figure 183. Figure 184 shows the 
( LA ) starter wiring and figure 1 85 shows the ( LC ) starter wiring. 

167. STARTER SWITCH. 

a. Description. The starter switches, one for each starter, are 
located in the lower right-hand corner of the instrument panel (fig. 
12). When the switch button is pushed in, current flows from the 
batteries and energizes the solenoid switch and starter. The switch 
should not be held on more than 30 seconds at a time since this 
would cause an excessively heavy drain on the batteries. 

b. Removal. Remove instrument panel case cover (par. 186 d). 

Remove lock nut and flat washer. NOTE: Leave the rubber shield 

attached to the lock nut. Disconnect wires from the switch, and note 
the wire numbers and their corresponding terminals. Remove the 
switch, spacer nut, and internal-toothed washer. 

c. Installation. Temporarily, install switch in the instrument 
panel case cover and adjust spacer nut so that seven threads on 
switch collar project beyond front of faceplate. Remove switch, in- 
stall internal-toothed washer, and install switch in case cover. Install 
flat washer and lock nut with rubber shield attached. Press the rub- 
ber shield down around button so that top edge of shield fits in 
groove in button shaft. Connect wires to proper terminals as shown 
in figure 204. Install instrument panel case cover (par. 186 e). 

168. STARTER AUXILIARY SWITCH. 

a. Description. A starter auxiliary switch is mounted on each 
end of the air heater coil panel in the engine compartment (fig. 43). 
The switches are used to start the .engines from the engine compart- 
ment. 

b. Removal. Turn off 2 4- volt master switch. Remove the lock 
nuts which attach switch faceplate to air heater coil panel. Remove 
rubber shield, lock nut, flat washer, and lock washer from switch but- 
ton. Remove switch faceplate and pull switch out as far as possible 
to disconnect wires from switch terminals. Remove the switch. 
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Figure 183 — Starting System Wiring Diagram 
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Figure 184— Removing (LA) Starter Solenoid Switch 



c. Installation. Position switch on the air heater coil panel and 
connect wires to switch terminals (hg. 183). Install switch faceplate, 
lock washer, flat washer, lock nut, and rubber shield to switch button. 
Install faceplate lock nuts and tighten securely. Turn on 24-volt 
master switch and test installation by operating switches. 

169. STARTER SOLENOID SWITCH. 

a. Description. A solenoid switch is mounted on each cranking 
motor (fig. 184). The solenoid is operated by either the starter 
switch on the instrument panel or the auxiliary switch in the engine 
compartment. Pressing either switch button energizes the solenoid, 
which first shifts the starter pinion into engagement with the flywheel 
ring gear and then closes the starter switch. When the engine starts, 
the pinion is spun back out of mesh with the fl 3 rwheel ring gear, and 
cannot be re-engaged until switch button is released and pressed 
again. 

b. Removal. Remove the starter (par. 170 b). Disconnect 
starter cable to solenoid switch (fig. 184). Put washer and nut back 
on switch terminal. Remove pins to disconnect solenoid shift lever 
link from shift lever. Remove locking wires and fovir screws which 
attach solenoid switch to starter, and remove solenoid switch. 
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Figure 1 85 — Starter — installed 



c. Installation. Position the solenoid switch on the starter, and 
install the four screws and locking wires. Connect the solenoid shift 
lever link to the shift lever. Connect the starter cable to the solenoid 
switch (fig. 184). Install the starter (paragraph 170 c). 



170. STARTER. 

a. Description. Each engine is equipped with a 12-brush, 24-volt, 
heavy-duty starter mounted on the fl 5 nvheel housing (fig. 185). The 

V starter pinion is mechanically shifted into engagement with the fly- 
wheel by the solenoid switch before the starter switch contacts are 
closed or the armature is rotated. The pinion is thrown out of mesh 
with the flywheel by the reversal of torque as the engine starts. 

b. Removal. Turn 24-volt master switch off. Remove engine 
compartment floor plate (par. 216 b) under the engine from which 
starter is to be removed. Remove the clamps holding starter con- 
duit to engine. Remove the three attaching screws with lock washers 
and lift starter from flywheel housing. Disconnect the solenoid 
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switch wire from the top of solenoid (fig. 184). Remove the terminal 
shield cap by breaking locking wire and unscrewing cap. Remove 
nut and washer from terminal stud recessed into terminal shield. Un- 
screw conduit coupling nut on starter cable conduit, remove the 
cable clip (terminal) from terminal stud, and work cable out of ter- 
minal shield. Remove starter and solenoid switch assembly from 
the vehicle. 

c. Installation (figs. 184 and 185). Connect the starter cable to 
stud in terminal shield, and install cap and locking wire. Tighten 
conduit coupling nut. Connect wire to top of solenoid switch. Posi- 
tion starter in flywheel housing and install attaching screws. Attach 
starter cable clamps to the engine. Turn 24-volt master switch on 
and test operation of the starter by starting the engine. Install en- 
gine compartment floor plate (par. 216 c). 



Section XXXII 

BATTERY AND GENERATING SYSTEM 

171. DESCRIPTION. 

a. General. The battery and generating system consists of two 
12 -volt batteries connected in series to produce 24 volts, the master 
switch box, a generator, a generator regulator, and the necessary 
wiring to connect these units (fig. 186). An auxiliary generator and 
regulator are provided for charging the batteries when turret and 
radio operation impose heavy current requirements. These units are 
covered in section XXXVIII. The battery and generating system 
supply the current necessary to operate the starting and lighting 
systems and to maintain a charge in the batteries. 

172. BATTERIES. 

a. Description. The two 12-volt, lead-acid type batteries are con- 
nected in a series with the 24-volt switch on the master switch box 
(fig. 186). This circuit furnishes 24 volts to the electrical system, 
and a separate lead from one battery to the 12-volt switch supplies 
voltage for a radio circuit. The batteries are housed in the battery 
box mounted on the left side under the fighting compartment floor 
(fig. 189). The negative (— ) lead of the battery series is grounded 
to the tank hull. The positive (+) leads are the 12- and 24-volt 
cables leading to the master switch box. 

b. Maintenance and Tests. 

(1) Electrolyte. The water in the electrolyte solution will 
evaporate in high temperatures or with excessive charging rates. In- 
spect the electrolyte level frequently and fill the batteries as required. 
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Figure 186 — Battery and Generating System Wiring Diagram 



(2) Voltage Test. Test each battery cell separately. Press 
the prods of the voltage tester firmly against the negative and posi- 
tive posts of the cell. The voltmeter attached to the tester should 
indicate 1.9 to 2.2 volts for each cell in the battery. 

(3) Hydrometer Test. Remove the battery filler caps and test 
the electrolyte solution with a hydrometer. The charge in the bat- 
tery (specific gravity) will be indicated by the figure on the small 
tube which shows just above the level of the solution. Add to or sub- 
tract from the reading in accordance with the temperature correction 
chart (fig. 187) on the hydrometer to obtain the actual specific 
gravity. The following hydrometer readings show the condition of 
the battery at normal operating temperature (80° F): 

Fully-charged 1.275 to 1.300 

Half-charged 1.225 

Very low 1.150 

If the battery is less than half charged, recharge or exchange for a 
fully charged battery. 

(4) Specific Gravity for Hot Climates. In hot climates 
(95° F and above) lower specific gravity electrolyte (1.245) is 
recommended to avoid excessive deterioration of plates and separa- 
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Figure 187 — Battery Electrolyte Temperature Correction Chart 



tors. To lower the specific gravity of a fully charged battery, remove 
the electrolyte to the level of the plates. Add distilled water to bring 
the battery fluid up to Vs inch above the plates; then charge the bat- 
tery until a specific gravity of 1.245 is obtained. 

(5) Specific Gravity for Cold Climates. At .temperatures 
below freezing, the load on the battery becomes greater, and the 
relative capacity of the battery is reduced. For this reason, when 
low temperatures prevail, it will be necessary to maintain the specific 
gravity of the battery electrolyte at 1.250 or higher, anc to replace 
the battery when its specific gravity is below that point. The follow- 
ing data shows the capacity of the batteries and the relative freezing 
point of the electrolyte i 
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Figure 188 — Battery Box Top Cover — Installed 



c. Removal. Open the turret top (hg. 225) and raise fighting 
compartment floor plate. Turn off the battery master and radio 
switches. Release the four clamps and remove the battery box top 
cover (fig. 188). Disconnect the ground cable and other cables from 
the battery terminals (fig. 189). Bend the cables which lead into 
the switch box out of the way. Remove the battery hold-down 
frames and lift the batteries out of the box onto the fighting compart- 
ment floor. Attach a sling to the batteries and lift them out, one at 
a time, through the turret top openings. 

d. Installation. Inspect the battery box, trays, and hold-down 
bolts to see that they are in good condition and free from corrosion. 
Replace the fireproof pads in the battery trays if necessary. Open 
the turret top (fig. 225) and lower the two batteries with a sling 
onto the fighting compartment subfloor. Lift one battery into the 
forward tray with the terminal posts inboard. Place the wooden 
spacer across the tray against the end of the forward battery. Then 
set the rear battery into its tray with the terminal posts forward. 
Install the hold-down frames over the batteries and tighten the hold- 
down bolts securely. If the battery terminals have been removed, 
place them on the battery posts as shown in figure 189 and tighten 
them securely. Tighten the terminal nuts securely with a toothed 
lock washer between the terminal and the cable terminal. To prevent 
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Figure 189 — Batteries — Installed 



corrosion, coat the exposed surfaces of the terminals with a thin film 
of general purpose grease and install the top cover. Lower fighting 
compartment floor plate into place over battery compartment 

173. MASTER SWITCHES. 

a. 24-volt Master Switch. The 24-volt master switch, mounted 
on the master switch box, is located behind the driver’s seat (fig. 190). 
When the switch is off, all electrical power is shut off at the battery 
with the exception of the power used by the interphone system. This 
system is controlled by a separate 12-volt master switch. 

b. 12-volt Master Switch. The 12-volt master switch is located 
next to the 24-volt master switch (fig. 190) and is used to control 
battery supply to the interphone system. 
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Figure 191 — Generator — Installed 



c. Removal (Either Switch). Disconnect cable from positive 
battery terminal. Remove the four screws from the master switch 
box cover and remove the cover. Remove the cable and wire con- 
nections from the switch. Remove the screws which hold the switch 
to the switch box and remove the switch (fig. 190). 

d. Installation. To install either switch in the master switch box, 
fasten the switch to the box with four screws. Attach the cables and 
wire connections to the switch as shown in figure 190, and secure the 
cover to the switch box with four screws. Connect cable to positive 
battery terminal. 



174. GENERATOR. 



a. Description. Only one main generator is used in the vehicle 
electrical system. It is bracket-mounted on the rear of the transmis- 
sion and belt-driven from the propeller shaft as shown in figures 134 
and 191. The generator has a 24-volt, 50-ampere capacity and is 
equipped with a generator regulator for current control. A radio 
interference capacitor and a filter are located in the generator regu- 
lator housing (figs. 226 and 227). 



b. Belt Adjustment. The generator belts are adjusted correctly 
when they have Vi -inch maximum movement midway between 
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Figure 192 — Connections at Generator 

pulleys with approximately 10 pounds of pressure applied. To ad- 
just the belts, loosen the lock nut on the generator belt adjustment 
bolt Turn the bolt counterclockwise to loosen the belts and clock- 
wise to tighten the belts. Tighten the lock nut after the adjustment 
is made. 

c. Removal (figs. 191 and 192). Turn off 24-volt master switch. 
Remove cover from generator terminal shield base. Disconnect the 
field and armature terminals, and remove ground wire from generator 
and right-hand guard shield. Loosen the conduit coupling nut and 
pull wires from terminal shield base. Remove right- and left-hand 
guard shields. Remove generator cradle strap clamp screws. Loosen 
generator adjusting screw jam nut and lower generator by backing 
off an adjusting screw until generator drive belts can be lifted off 
pulleys. Support generator with rope sling, remove adjusting screw, 
and lift out generator. 

d. Installation (figs. 191 and 192). Position the generator in 
cradle support, install drive belts on generator, and install cradle strap 
clamp screws. Install the field and armature leads in the terminal 
shield base, and connect them to the generator. Tighten the conduit 
coupling nut. Install the guard shield. Install the generator ter- 
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Figure 193 — Connections at Generator Regulator 



minal shield cover. Adjust drive belts to V^-inch free play (subpar. 
b above). 

e. Record Installation of Generator. Make proper entry on 
W.D., A.G.O. Form No. 478, “MWO and Major Unit Assembly Re- 
placement Record.” 

175. GENERATOR REGULATOR. 

a. Description. The generator regulator (fig. 193), mounted on 
the battery box, is of the 3-unit type. This includes a voltage regu- 
lator, current limitator, and a reverse-current relay, or cut-out. The 
voltage regulator unit maintains the output of the generator at a con- 
stant predetermined voltage of 30 volts. The current limitator auto- 
matically varies the output of the generator in accordance with the 
state of charge of the battery and the amount of current being used 
throughout the vehicle. Therefore, the proper charge is delivered to 
the battery at all times without danger of overcharging. The current 
limitator unit limits the maximum current output of the generator 
to 50 amperes. The reverse-current relay, or cut-out, prevents the 
battery from discharging through the generator when the generator 
is at rest or when it is not developing its normal voltage. The dotted 
lines in figure 193 show alternate position of ground strap. 
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b. Removal. Disconnect the battery ground cable at the battery. 
Remove the terminal housing cover. Disconnect all wires from the 
regulator terminals. Remove the conduit connection and wires from 
the terminal housing. Remove the four stud nuts which hold the 
regulator to the vehicle, and remove the regulator and bond straps. 
Refer to figures 186 and 193. 

c. Installation (figs. 186 and 193). To install the regulator, fasten 
the regulator to the vehicle with the studs and stud nuts, making 
sure to install the ground straps under the regulator as they were 
before removal. Install the conduit and wires to the regulator ter- 
minal housing. Install the terminal housing cover. Connect the bat- 
tery ground cable. 

d. Record Installation of Regulator. Record the replacement 
of the regulator on W.D., A.G.O. Form No. 478, “MWO and Major 
Unit Assembly Replacement Record.” 

176. AMMETER. 

a. Description. The ammeter is mounted in the left center sec- 
tion of the instrument panel (fig. 12). It indicates the rate of charge 
delivered to the batteries by the generator, or shows discharge when 
the generator is stopped with the lights or other electrical units in 
operation. 

b. Removal. Turn off 24-volt master switch. Remove the instru- 
ment panel case cover (par. 186 d). Remove screws from plug-in 
receptacle case above the ammeter and move receptacle to one side. 
Disconnect wires from ammeter (fig. 204). Remove nuts and toothed 
lock washers from ammeter mounting studs; remove brackets and 
push ammeter through face of instrument panel from the rear. 

c. Installation. Position ammeter against instrument panel face. 
Install brackets, lock washers, and nuts on ammeter mounting studs. 
Connect wires to ammeter terminals as shown in figure 204. Install 
plug-in receptacle above the ammeter. Install instrument panel case 
cover (par. 186 e). 



Section XXXIII 

LIGHTING SYSTEM AND HORN 

177. DESCRIPTION. 

a. Vehicle Lighting System (fig. 194). The vehicle lighting sys- 
tem consists of the service headlights with blackout marker lights, 
blackout driving light with blackout marker light, service and black- 
out taillights, compartment lights, instrument panel lamps, and the 
wires, plugs, receptacles, and conduit connecting these units in the 
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Figure 195 — Headlight and Horn 



system. The head and taillights are controlled by the main light 
switch on the instrument panel and are protected from an overload 
by a circuit breaker in the instrument panel marked “LIGHTS.” Cur- 
rent for blackout driving light is passed through a resistor, located on 
the left sponson behind the instrument panel, which reduces the volt- 
age for operation of the blackout driving light to 6 volts. The com- 
partment lights are controlled by a switch mounted on each light 
and are protected by a circuit breaker in the instrument panel marked 
“ACCESSORIES.” 

b. Horn System (fig. 194). The horn is bracket mounted under 
a guard near the left headlight and is connected by flexible conduit 
through the front of the hull to a push button switch mounted on the 
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Figure 196 — Headlight— Disassembled 

right steering lever. The horn operates on 24 volts, and the switch 
is supplied with current from the instrument panel through the front 
wiring harness. 

178. HEADUGHTS. 

a. Description (fig. 195). The two headlights are the sealed- 
beam, lamp-unit type. Blackout marker lights are mounted on top of 
the headlight body. Headlights are inserted into mounts in the hull, 
and are secured by a screw and ratchet type locking pin located be- 
hind the instrument panel (hg. 205). With the headlights installed, 
either the service head lamps or the blackout marker lamps may be 
used. Hole plugs are provided for installation into the headlight 
mounts to protect the sockets from dirt and moisture when headlights 
are removed. 

b. Replacement of Headlight Lamp-unit (fig. 196). Remove 
retaining screw at base of headlight door. Pull door out of bottom 
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Figure 197 — Blackout Driving Light 



and lift up. Remove wire from back of lamp-unit. Unhook retainer 
spring which is attached to the mounting ring. Lift out mounting 
ring and lamp-unit. To install, place lamp-unit in headlight door 
with "TOP” mark on lens up. Secure with mounting ring and spring. 
Attach wire to terminal on back of lamp-unit. Install headlight door. 

c. Replacement of Blackout Marker Lamp (hg. 196). Remove 
retaining screw at base of blackout marker light door. Lift off door. 
Press lamp in; then turn counterclockwise and pull out. To install, 
insert lamp into socket, press in, and turn clockwise. Hook lip on top 
of door into slot in light body, press door into position, and install 
door retaining screw. 

d. Replacement of Headlight Assembly. Unscrew headlight 
retaining pin. Lift headlight assembly up and out. To install, insert 
headlight assembly into mount in hull (fig. 195) and secure with 
retaining pin (fig. 205). 
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Figure 198 — Blackout Driving Light Resistor — Cover Removed 



179. BLACKOUT DRIVING LIGHT. 

a. Description (fig. 197). The blackout driving light is designed 
to operate in the left headlight socket only. A diffused beam of light 
is emitted through a small portion of the lens. A hood over the top 
of the lens prevents visibility of the light rays from above. The lamp- 
unit is a sealed-beam type. A blackout marker light is mounted 
above the driving light. 

b. Replacement of Lamp-unit. See paragraph 178 b. 

c. Installatipn of Blackout Driving Light Assembly (fig. 197). 
Remove left headlight assembly (par. 178 b) and insert blackout 
driving light into mount in hull. Secure with retaining pin in driver’s 
compartment. 
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Figure 199— Taillight — Installed 

180. BLACKOUT DRIVING LIGHT RESISTOR. 

a. Description. The blackout driving light resistor is mounted 
on the sponson in back of the instrument panel (hgs. 198 and 205). 
The resistor is used to reduce the current in the blackout driving light 
circuit from 24 volts down to 6 volts, since a low candlepower lamp 
is used in the light. 

b. Removal. Remove the instrument panel as an assembly (par. 
186 b). Remove cotter pin and washers from bottom of resistor re- 
taining pin and withdraw pin from cover and resistor. Remove the 
four cap screws which attach resistor cover to mounting plate and 
lift off cover. 'Withdraw the resistor from the housing and discon- 
nect Nos. 47 and 48 wires from the resistor (fig. 198). 

c. Installation. Connect Nos. 47 and 48 wires to terminals on 
resistor as shown in figure 198. Position resistor on mounting plate 
and install cover with four cap screws and lock washers. Insert re- 
taining pin and secure with washers and cotter pin. Install instru- 
ment panel (par. 186 c). 

181. TAILLIGHTS. 

a. Description. The two taillights are mounted at the top rear 
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Figure 200 — Driving Compartment Light — Cover Removed 

corners of the hull. The left taillight contains a service and blackout 
unit (hg. 199). The right taillight contains a blackout unit only. 

b. Replacement of Lamp-units. 

(1) Service Taillight Lamp-unit. Remove door retaining 
screws from left taillight and lift off door. Pull upper lamp-unit out 
of socket in taillight housing. To install, insert lamp-unit into socket 
and install door. 

(2) Blackout Taillight Lamp-unit. Remove door retaining 
screws and lift off door. Pull lower lamp-unit out of socket. To in- 
stall, insert lamp>-unit into socket and install door. 

c. Removal of Taillight Assembly (fig. 199). Remove cap screws 
and lock washers which attach taillight to hull. Lift up taillight as- 
sembly and unscrew knurled conduit retaining nut. Pull socket out 
of taillight base. 

d. Installation of Taillight Assembly (hg. 199). Insert socket 
into plug in taillight base and secure by installing knurled conduit 
retaining nut. Insert assembly into opening in hull, and install lock 
washers and cap screws. 

182. DRIVING COMPARTMENT LIGHT. 

a. Description (fig. 200). One light is used to illuminate the 
driver’s compartment. It is secured to the hull top plate near the 
radio terminal box between the two drivers. An auxiliary socket is 
provided in the conduit to provide for connection of an auxiliary light 

402 

Original from 

UNIVERSITY OF CALIFORNIA 





Lighting Sytfem and Horn 



TM 9-745 

182-184 



b. Replacement of Lamp. Remove the light cover attaching 
screws and lift off the cover. Press in on the lamp, turn counterclock- 
wise, and pull out. To install, place the lamp in the socket, press in, 
and turn clockwise. Position the cover and install the attaching 
screws. 

c. Replacement of Compartment Light Assembly. Remove 
light cover and lamp (subpar. b above). Disconnect wires at the 
switch, and tag or otherwise identify. Disconnect the conduit at the 
light. Remove the mounting screws and lift off the light body. To 
install, position the light body and install the mounting screws. Con- 
nect the wires to switch terminals (fig. 194) and attach the conduit. 
Install lamp and cover (subpar. b above). 

183. INSTRUMENT PANEL LIGHTS. 

a. Replacement of Instrument Panel Lamps. The instrument 
panel lamps are located behind the cover plugs on the instrument 
panel (fig. 12). To replace, remove the plugs, push the lamp in, turn 
it counterclockwise, and pull it out of its socket. To install, place the 
lamp into the socket, push in, and turn clockwise until it locks into 
the bayonet socket. Install the cover plugs. 

b. Replacement of Instrument Panel Light. The four panel 
light sockets cannot be removed from the instrument panel faceplate, 
because the sockets are spot-welded to the faceplate. The only op- 
eration which can be performed is the removal and installation of 
new lamps (subpar. a above). Panel lamps are glare-shielded with 
infra-red shields, which cannot be removed. 

c. Replacement -of Instrument Panel Light Switch. Remove 
set screw from switch lever and pull lever off shaft. Remove lock 
nut, internal-toothed washer, and switch lever position plate. ' Dis- 
connect wires from terminals. Lift out switch and flat spacer. To 
install switch, place flat spacer on threaded collar of switch. Insert 
switch in case cover, making sure dowel on switch is seated in dowel 
pin hole in case cover. Install switch lever position plate, seating 
the dowel pin hole on switch dowel pin. Install internal-toothed 
washer and lock nut. Turn switch shaft full to the left to “OFF.” 
Install switch lever on shaft, with pointer on shaft at “OFF.” Install 
set screw with lock washer in lever. Test operation of lever through 
full range. Connect No. 51 wire to terminal “B.” Connect Nos. 52 
and 53 wires to the other terminal. NOTE: Key on lock washer fits 
into keyway on terminal. Test operation of switch. 

184. HORN (SIREN). 

a. Description. The horn is mounted on the hull adjacent to the 
left headlight (fig. 195). It is operated by the horn switch on the 
right-hand steering brake lever (fig. 201). A circuit breaker in the 
instrument panel protects the system in the event of a short circuit. 
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Figure 201 — Horn Switch — Cover Removed 



b. Switch Replacement (figs. 194 and 201). Make sure 24-volt 
master switch is turned off. Unscrew conduit coupling nut from 
switch. Remove the cover plate from back of switch. Disconnect the 
wires from switch terminal, and remove wires and conduit Remove 
the two attaching nuts and pull switch off steering lever. To install 
the switch, position the switch on the steering lever and install the 
attaching safety nuts. Connect wires to the switch and tighten the 
conduit coupling nut. Turn 24-volt master switch on and operate 
switch to test horn circuit. Install the switch cover plate. 

c. Horn (Siren) Replacement (figs. 194 and 195). Disconnect 
the conduit coupling on the inside of the hull, which leads from the 
horn, and remove the wire from the bullet connection. Remove the 
two cap screws that secure the horn to the horn bracket. Remove 
the conduit connection on the outside of the hull, and lift off the 
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horn. To install, position the horn to the hull with two cap screws. 
Insert the wire from the horn through the coupling in the hull and 
fasten the coupling in the hull. Tighten the coupling on the outside 
of the vehicle. Attach the "bullet connection to the horn wire on the 
inside of the hull. Fasten both ends of the bullet connection to- 
gether, and connect conduit couplings. 

Section XXXIV 

WIRING SYSTEM 

185. DESCRIPTION. 

a. General. Wiring harnesses are shielded in rigid tubing and 
flexible metal conduits to protect the wiring against wear, abrasion, 
oil, and water. The lengths of the harnesses are adapted to the 
location and purpose for which the harnesses are used. Multiple pin 
connectors and standard terminal-post type connections are used 
throughout. Conduits are bonded to the hull by clamps or clips at 
frequent intervals for support and to minimize radio interference. 
The wiring system of the entire vehicle is shown in figure 202. The 
instrument panel wiring diagram is shown in figure 204. NOTE: All 
wiring is numbered to correspond with the wiring diagrams. How- 
ever, tagging of the wires and their attaching points at the time of 
removal will insure proper installation and limit the necessity of com 
stant reference to the wiring diagrams. CAUTION: Turn off the 12~ 
and 24-volt master switches before attempting any repairs to terminal 
boxes or the wiring system. 

b. Inspection and Maintenance. Inspect the wiring system for 
broken or crushed shielding conduit, damaged insulation, dirty or cor- 
roded conduit, and wire connections. Efficient functioning of electri- 
cal units and prevention of radio interference depends upon prop>er 
shielding of wires and clean, tight terminals and coupling nuts. Use 
a wire brush to clean corrosion from conduit connections and terminal 
screws. Replace or repair any wires having damaged insulation or 
terminals. 

c. Removal of Wires and Conduit. Turn 2 4- volt master switch 
off before making any repairs to the wiring system. Before discon- 
necting any wire from the circuit, fasten a tag to the terminal post 
being worked on, stating the number of wires, size, and color of the 
wire, and where the other end is connected. Disconnect the conduit 
couplings and the enclosed wires. Remove brackets or clips which 
hold conduit. Attach a piece of strong twine to the end of each wire 
before removing the wire from the conduit. The twine can also be 
used in pulling cleaning cloths through a dirty but otherwise service- 
able piece of conduit. 
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d. Installation of Wires and Conduit. Use only wire of the same 
size and color as the wire removed. The wire may be pulled through 
the conduit by means of the heavy twine left in the conduit when 
the defective wire was withdrawn. Clean terminal posts and wire 
terminals before connecting any wire into its circuit. Connect wires 
and conduit according to wiring diagram (fig. 202), and tighten ter- 
minal screws and conduit couplings securely. Replace conduit in 
clips or brackets provided for this purp>ose. 

186. INSTRUMENT PANEL. 

a. General. The description and use of the various instruments, 
switches, and controls on the instrument panel faceplate is given in 
section VI. The removal and installation procedures for the various 
instruments, switches, and controls which are a part of a system are 
given in the section covering that system. The removal and installa- 
tion procedures for other instruments, switches, and controls, not part 
of any system, are given in the following subparagraphs. With the 
exception of the instrument panel lamps, high water temperature, 
and low oil pressure lamp, it is first necessary to remove the instru- 
ment panel case cover from the case as instructed in subparagraph d 
below. After completing the replacement of the unit as described in 
the following subparagraphs, install the case cover according to pro- 
cedure in subparagraph e below. Test operation of unit replaced to 
make sure all connections are properly made and unit operates cor- 
rectly (figs. 203 and 204). 

b. Removal of Instrument Panel (fig. 205). Unscrew coupling 
rings from speedometer and tachometer flexible shafts, and pull shafts 
from panel. Unscrew the plug-in receptacle coupling rings and pull 
the receptacles from their sockets. Remove the three screws and 
washers that secure the panel to the sponson and remove the panel. 

c. Installation of Instrument Panel. Position the instrument 
panel on the sponson, and install attaching screws and washers. In- 
stall the plug-in receptacles in their sockets and tighten coupling 
rings. Install the speedometer and tachometer flexible shafts to 
heads in panel, and tighten coupling rings. 

d. Removal of Instrument Panel Case Cover. The instrument 
panel case cover can be removed from the instrument panel case 
either while the instrument panel is mounted in the vehicle or after 
it has been removed. To remove the instrument panel case cover, 
open battery master switch. From the rear, disconnect the four 
conduits, the right and left engine tachometer shafts, and the speed- 
ometer shaft. From the front of the case cover, remove the six 
screws which attach the cover to the case. Lift cover from case, 
using care not to damage rubber gasket on case. 
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A— CONDUIT (A) 

B-CONDUIT (B) 

C— SPEEDOMETER DRIVE SHAFT 
D— BLACKOUT DRIVING UGHT 
RESISTOR 

E— LH TACHOMETER SHAFT 
F— RH TACHOMETER SHAFT 



G-CONDUIT (D) 

H— CONDUIT |C) 

J-HEADUGHT RETAINING PIN 
K— MOUNTING BRACKET 
L— PLUG-IN RECEPTACLE 

kA PD 352327 



Figure 205 — Instrument Panel Connections 



e. Installation of Instrument Panel Case Cover. Install new 
rubber gasket in case if necessary. Position cover in case. Install 
the six screws and tighten securely. Remove tags and connect the 
four conduits, the right and left engine tachometer shafts, and the 
speedometer shaft. Turn on battery master switch, and test op>era- 
tion of all switches, gages, and lights. 

f. Circuit Breakers. 

( 1 ) Removal. 

(aj Remove Assembly. Disconnect Nos. 23 and 85 wires from 
the air heaters circuit breaker terminals. Disconnect No. 50 wire 
from the “LIGHTS” circuit breaker. Disconnect Nos. 51 and 69 
wires from the “ACCESSORIES” circuit breaker. Disconnect No. 58 
wire from the “HORN” circuit breaker. Disconnect the two No. 65 
wires and the No. 60 wire from the “INSTRUMENTS” circuit 
breaker terminal. Disconnect Nos. 9 and 219 wires and the two 
No. 40 wires from the brass bus bar terminal at the end of the bus 
bar beyond the “INSTRUMENTS” circuit breaker terminal Dis- 
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connect the bus bar from the four circuit breaker terminals 
(“LIGHTS” “ACCESSORIES” “HORN,” and “INSTRUMENTS”) 
to which it is attached. Remove nuts and lock washers from face- 
plate studs, and lift circuit breaker assembly off studs. Inspect rub- 
ber gasket. Do not remove gasket if in good condition. 

CbJ Remove Circuit Breaker From Mounting Plate. Remove in- 
strument panel case cover (subpar. d above). Remove the two 
slotted screws, nuts, and lock nuts which attach the circuit breaker 
to the mounting plate. Lift circuit breaker off plate. 

(2) Installation (fig. 204). 

(a) Install Assembly. Install new rubber gasket if necessary. 
Position circuit breaker assembly on faceplate studs. Install stud 
nuts and lock washers. Install No. 23 wire on inside terminal of air 
heaters circuit breaker and connect No. 85 wire to the outside ter- 
minal. Install brass bus bar on the inside terminals of the four 
circuit breakers marked “LIGHTS,” “ACCESSORIES,” “HORN,” 
and “INSTRUMENTS.” Connect Nos. 9 and 219 wires and the two 
No. 40 wires to the end of the bus bar. Connect No. 50 wire to the 
outside terminal of the “LIGHTS” circuit breaker. Connect Nos. 51 
and 69 wires to the outside terminal of the “ACCESSORIES” circuit 
breaker. Connect No. 58 wire to the outside terminal of the “HORN” 
circuit breaker. Connect No. 60 wire and the two No. 65 wires to 
the outside terminal of the “INSTRUMENTS” circuit breaker. 

(b) Install Circuit Breaker on Mounting Plate. Position circuit 
breaker on mounting plate. Position nuts and lock nuts. Install 
slotted screws and tighten securely. Install circuit breaker assembly 
and instrument panel case cover (subpar. e above). 

g. Removal and Installation of Accessory Outlet. The accessory 
outlet cannot be removed from the instrument panel case cover plates 
as the socket is spot-welded to the case cover. 

h. Air Heater Switches. 

(1) Removal. Remove the case cover (subpar. d above). 
Loosen set screw and unscrew knob from shaft. Remove the lock 
nut. From outer terminal on left-hand switch disconnect the two 
No. 85 wires, and from the inner terminal disconnect No. 22 wire» 
(From the outer terminal on the right-hand switch, disconnect the 
No. 85 wire and from the inner terminal disconnect the No. 222 
wire.) Lift switch out of case cover and remove internal-toothed 
washer. 

(2) Installation. Install internal-toothed washer on switch 
shaft and position switch in case cover. Be sure curved side of switch 
body is toward outside of case cover and flat on shaft is lined up 
with the “OFP’ position on the cover. Install lock nut, knob, and 
knob set screw. Adjust knob so arrow points to “OFF” and tighten 
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set screws. On left-hand switch connect two No. 85 wires to the 
outer terminal and No. 22 wire to the inner terminal. (On right- 
hand switch connect No. 85 wire to outer terminal and No. 222 wire 
to the inner terminal. Install the case cover (subpar. e above).) 

i. Capacitor. 

(1) Removal. Remove the case cover (subpar. d above). Dis- 
connect black wire from accessory outlet terminal. Remove nut 
from stud, and lift off capacitor and clamp. 

(2) Installation. Reverse the removal procedure described in 
step (1) above. Install the case cover (subpar. e above). 

187. HULL RADIO TERMINAL BOX. 

a. Description. A radio terminal box is attached to the upper 
hull plate near the driving compartment light and assistant driver’s 
periscope (fig. 6). This box is provided for the radio set which is 
installed in the right front sponson. Conduits lead into the box from 
the master switch box and from the collector ring (fig. 202). 

b. Removal. Turn off 24-volt master switch. Remove terminal 
box cover. Disconnect wires from terminals and conduits from box 
(fig. 206). Tag wires for identification. Pull wires clear of box. 
Remove the conduit fitting lock nuts and pull the wiring from the 
box. Remove cap screws which attach box to upper hull plate and 
lift out box. 

c. Installation. Position radio terminal box on upper hull plate 
and install attaching screws. Lead conduit wiring into terminal box 
and attach both conduits to box. Individually remove tags from 
wires and connect each wire to its correct terminal as tag is removed. 
See figure 202 for wiring connections. Install the cover. 

188. ENGINE COMPARTMENT TERMINAL BOXES. 

a. Description. Two terminal boxes are provided in the engine 
compartment which serve as distribution points. They are designated 
respectively as the right and left engine compartment terminal boxes 
(figs. 207 and 208). They are mounted near the bulkhead on the 
sponson cover plates. 

b. Removal. Turn off 24-volt master battery switch. Elevate 
gun and traverse turret 90 degrees right or left. Open engine com- 
partment doors, and raise and lock splash panel (fig. 233). Remove 
terminal box cover. Disconnect wires from terminals and disconnect 
conduits from box. Tag wires for installation identification and pull 
clear of box. Remove terminal box attaching screws and lift box off 
sponson cover plate. 

c. Installation. Position terminal box on sponson cover plate and 
install attaching screws. Lead wires into box and attach conduits to 
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Figure 206 — Hull Radio Terminal Box — Cover Removed 



box. Connect wires to correct terminals (figs. 207 and 208), ac- 
cording to identification tags. Remove tags. Check wiring by re- 
ferring to master wiring diagram (fig. 202). Install terminal box 
cover, lower splash panel, and close engine compartment doors. 



189. BATTERY BOX. 

a. Description (fig. 189). The battery box is mounted in the left 
side of the fighting compartment beneath the subfloor (fig. 189). The 
battery box carries the two 12-volt batteries which are joined to- 
gether by the battery series cable. The battery box top cover 
(fig. 188) is removable for access to batteries and connections. 

b. Removal. Turn 12- and 24-volt master switches to “OFF” 
position. Raise floor plates and remove top cover. Remove bat- 
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Figure 207 — Engine Compartment, Right Terminal Box 
— Cover Removed 

teries and spacers (par. 172 c). Detach tube from outboard side of 
battery box. Detach generator regulator bracket from rear end of 
box. Remove battery box mounting screws and lift box from sponson. 

c. Installation. Position battery box in sponson and install attach- 
ing screws. Attach generator regulator to rear end of battery box. 
Attach tube to outboard side of battery box. Install the batteries 
(par. 172 d). Install battery box top cover. 
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Figure 208 — Engine Compartment, Left Terminal Box — Cover Removed 
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Figure 209 — Lighting System Terminal Box — Cover Removed 



190. MASTER SWITCH BOX. 

a. Description. The master switch box is mounted on a frame 
behind the driver’s seat (fig. 190). It contains the 12- and 24-volt 
battery master switches, a battery charging receptacle, generator cir- 
cuit breaker, compartment light and fan circuit breaker, and the 
ammeter shunt. 

b. Removal. Remove master switch box cover. Remove bolts 
and nuts which .'ttach switch box to switch box support and pull 
switch box up so conduits can be disconnected from fittings. Dis- 
connect all wires at master switches, pull out wires, and remove 
master switch box. To remove master switches, refer to para- 
graph 173 c. 

c. Installation. Mount the master switches (par. 173 d). Lead 
wires through proper parts (fig. 190) and attach conduits to box. In- 
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Figure 210— Collector Ring Box Connections 



stall mounting bolts and nuts through box and support. Connect all 
wires as shown in figures 190 and 202, and install master switch box 
cover. 



191. LIGHTING SYSTEM TERMINAL BOX. 



a. Description. The lighting system terminal box is mounted to 
the left of the driver’s controls near the instrument panel (fig, 209). 
This box is used as a junction for the wiring which leads to the 
vehicle service lights, blackout marker lights, horn and horn switch, 
taillights, and instrument panel receptacle. 

b. Removal. Turn off 24-volt master switch. Remove terminal 
box cover. Disconnect all wiring from terminal block. Unscrew 
cable lock nuts, and pull cable and wiring from box. Remove box 
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mounting screws and toothed lock washers, and lift box from mounting 
plate. 

c. Installation. Position box on mounting plate and install washers 
and screws. Pull wiring through box openings and connect to ter- 
minals as shown in figure 209. Tighten cable lock nuts and install 
cover. 

192. TURRET CONTROL BOX. 

a. Description. The turret or control box is mounted on the turret 
basket above the traverse motor. It contains the traverse motor switch 
and circuit breaker, firing switch and circuit breaker, compartment 
light and inspection light circuit breaker, accessory outlet, and firing 
indicator (red signal) (fig. 202). 

b. Removal. Turn off both 12- and 24-volt master switches. Re- 
move the switch box cover and pull it out away from the box. Dis- 
connect all wires leading from the box and cover, and remove the 
cover. Disconnect conduits from fittings and pull the wires from the 
box. Remove the mounting screws and lift off the box. 

c. Installation. Position switch box on turret basket and install 
mounting screws. Insert wires in the proper openings, attach con- 
duits, and connect wires as shown in figure 202. Install the switch 
box cover and test all circuits by operating the units. 

193. COLLECTOR RING BOX. 

a. Description. The collector ring assembly is a group of rings, 
brushes, and terminals contained within a dustproof housing. The 
brush-holding part of assembly revolves with the turret basket and 
the ring part is stationary. Both the 12- and 24-volt circuits are 
supplied through the collector ring to the turret switch box. The 
upper rings and brushes carry the 12-volt current for the radio and 
interphone systems. The lower rings and brushes carry the 24-volt 
current for the turret traversing system. 

b. Removal. Turn off both master switches. Remove the four 
screws and lock washers from the collector ring cap, and remove the 
cap and arrow. Loosen the knurled thumbscrews at base of cover 
and remove the cover (fig. 210). Disconnect the wires leading to 
the radio terminal box. Disconnect the 24-volt cable leading to the 
turret switch box at the collector ring terminal. Disconnect the con- 
duit and remove bolts which attach the collector ring to the turret 
platform. Remove screws from collector ring guide lugs and dis- 
connect the ground strap. Lift the assembly and loosen the two 
knurled thumbscrews which secure the bottom cover. Disconnect 
the 2 4- volt feed wire and unscrew conduit lock nut. Disconnect the 
12 -volt feed wires at their terminals and unscrew conduit lock nut. 
Remove the collector ring. 
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c. Ingtallation. Pull the feed line conduit with wires up through 
opening in fighting compartment floor. Connect the 24-volt wire in 
bottom of collector ring. Install the 12 -volt feed wire through open- 
ing in collector ring lower housing and attach to terminal posts. Do 
not attach conduit lock nuts until collector ring is mounted in place. 
Install the bottom cover and tighten thumbscrews. Position the col- 
lector ring on the platform and install mounting bolts. Install the 
ground strap. Tighten the conduit lock nuts. Install the 24-volt 
cable from turret switch box and connect to terminal. Insert the five 
12-volt feed wires through fitting in collector ring box and connect 
to terminals as shown on figure 202. Connect the conduit, install col- 
lector ring box cover, and tighten thumbscrews. Install collector ring 
cap with arrow pointing toward front of vehicle. Turn on master 
switches and operate turret electrical equipment to test collector ring 
installation. 



Section XXXV 

TURRET 



194. DESCRIPTION. 

a. General. The turret consists of a 1-piece casting of armor steel 
and a removable armor steel turret top (fig. 225). An extended 
section in the rear forms a stowage compartment and also acts as a 
balance weight for the 90-mm gun. The turret is supported on the 
hull by means of a ball bearing race. The upper race ring is attached 
to the turret and the lower race ring is anchored to the hull. A ball 
race ring is attached to the lower ring and forms the retainer for the 
ball bearings. The turret may be rotated to the right or left through 
360 degrees by either the hydraulic or hand traversing mechanism 
(fig. 250). The turret may be locked in position by means of the 
turret lock (fig. 223). 



195. HYDRAULIC TRAVERSING MECHANISM. 

a. Description. The hydraulic traversing mechanism includes the 
electric motor which drives the hydraulic pump, the control valve, 
hydraulic motor, oil reservoir, and tubes (fig. 211). Oil from the 
reservoir is pumped under pressure to the control valve by the 
hydraulic pump driven by the electric motor. The valve controb 
the volume and direction of flow of the oil to the hydraulic motor on 
the manual traversing mechanism. The hydraulic motor is coupled 
to the manual traversing mechanism by the action of the shift lever, 
and traverses the turret by driving the manual traversing mechanism. 
The oil from the hydraulic motor is returned to the reservoir. 
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Figure 211 — Hydraulic Traversing Mechanism 
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Figure 213 — High-pr^tssure Relief Valve Parts 



b. Servicing Hydraulic Traverging Mechanism. The hydraulic 
traversing mechanism will be serviced and inspected at regular in- 
tervals given in paragraph 34 and according to instructions in the 
following steps. When servicing the system, every precaution must 
be taken to prevent dirt or foreign matter from entering the system 
or contaminating the hydraulic oil. 

(1) Check Oil Level in Reservoir. Check oil level and con- 
dition of oil on sight gage at side of reservoir. Maintain oil level at 
two-thirds full. 

(2) Drain Hydraulic Oil Reservoir. When oil becomes dis- 
colored, drain the reservoir (ng. 212). Wipe off outside and bottom 
of reservoir. Place a clean container of suitable capacity imder 
reservoir. Disconnect tube at No. 13 port (fig. 211) at bottom of 
reservoir. Allow reservoir to drain dry. Connect tube and tighten 
fitting. 

(3) Fill Hydraulic Oil Reservoir (fig. 212). Clean top of 
reservoir. Remove filler cap and pour 4 quarts of hydraulic oil into 
reservoir. Inspect filler cap gasket and install new gasket as required. 
Install filler cap. Operate mechanism for several 30-second intervals 
and recheck level of oil (step (1) above). Add hydraulic oil as re- 
quired to maintain level at two-thirds full. 

(4) Clean High-pr.essure Relief Valve (figs. 212 and 213). 
Lock the turret. Place container under reservoir. Remove high- 
pressure relief valve cap marked No. 1. Lift out gasket, shims (if 
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used), retainer, relief valve spring, and plunger. Clean all parts 
thoroughly in dry cleaning solvent. Examine valve plunger seat for 
scores, and spring for weakness. Turn traversing control handle all 
the way to the right and hold it in this position. Turn traversing 
motor switch on only long enough to force sufficient oil from valve 
port to thoroughly flush out any foreign matter. Turn switch off and 
release handle. Assemble valve parts by inserting spring guide into 
bushing retainer, with flat side of guide down against bottom of re- 
tainer. Place spring in retainer on top of spring guide. NOTE: 
Pressure relief valve spring has fewer coils of heavier wire than the 
pump relief valve spring. If shims were used, place them in the cap. 
First, insert the plunger into the valve seat bushing; then install the 
assembled parts, using new gasket on cap. Tighten the cap securely. 
If pump relief valve is to be cleaned, do not All reservoir until valve 
has been cleaned. Release turret lock and test operation of mecha- 
nism. 

(5) Clean Hydraulic Pump Relief Valve. Remove and 
clean the valve (fig. 214) by following procedure in step (4) above. 
NOTE: Pump relief valve spring has more coils of smaller wire them 
pressure relief valve spring. Install parts in the order shown in fig- 
ure 214. Fill hydraulic system. Release turret lock and test opera- 
tion of mechanism. 

(6) Clean Hydraulic Pump Pilot Valve. Lock the turret 
and move shifter lever down. Remove locking wire and unscrew 
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Figure 215 — Removing Hydraulic Pump Pilot Valve 



the valve cap. Pull gasket, spring, and plunger out (hg. 215). If 
plunger does not pull out easily, push lightly on end with blunt in- 
strument Vs inch in diameter while turning control handle to the 
left until plunger is free in housing. Then turn handle to the right 
to move plunger down. Repeat as required to work plunger out of 
housing. Hold cloth or container under valve opening and snap 
traversing motor switch on and off quickly several times to flush the 
valve and valve seat. Thoroughly clean the parts removed in dry 
cleaning solvent. Place spring on plunger and install valve cap, 
using new gasket. Tighten cap and secure locking wire (fig. 217). 
Release turret lock and check level of hydraulic oil (step (1) above). 
Test operation of hydraulic traversing mechanism. 

(7) Clean Hydraulic Pump Check Valves. Lock the turret. 
Remove locking wire from check valve cap. Place cloth to catch oil 
and remove check valve cap and gasket (fig. 216). Lift out spring 
and disk check valve. Thoroughly clean all parts removed in dry 
cleaning solvent. Examine all parts for scores and clean the valve 
seat in pump body. Insert valve and spring in body and install 
cap, using new gasket. Tighten cap and secure with locking wire. 
Repeat procedure for other valve. Checkoff level (step (1) above). 
Release the turret lock. Test operation of traversing mechanism. 
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Figure 216— Removing Hydraulic Pump Cheek Valve 



(8) Adjust Control Handle Position. Loosen the socket 
head clamp screw at left side of handle frame (hg. 217). Remove 
locking wire from heads of adjusting screws at top of handle frame. 
Make a scribe mark across shaft and base of handle frame to check 
movement of shaft in handle as adjustment is made. Turn travers- 
ing mechanism electric motor on, and place shift lever in power 
traversing position. If turret creeps to the right, loosen the right 
adjusting screw and tighten the left adjusting screw an equal amount. 
Check adjustment, with control handle in released position. Repeat 
adjustment as required to stop turret from creeping. Tighten both 
adjusting screws and secure with locking wire. Tighten the handle 
clamp screw. If turret creeps to the left, follow the same procedure 
except to loosen the left screw and tighten the right adjusting screw. 

c. Removal of Hydraulic Traversing Mechanism Pump. The 
hydraulic traversing mechanism pump can be removed from the 
electric motor without removing the motor (fig. 218). Drain the 
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hydraulic S 3 rstem (subpar. b (2) above). Disc. ..ect oil tubes from 
pump. Loosen the two screws which attach traverse control handle 
to metal frame, remove cable clamp screws at base of handle, and 
slide handle off frame. Remove locking wire, and remove cap screws 
which attach pump to electric motor, while supporting pump. Care- 
fully pull pump off motor until drive shaft is clear. 

d. Installation of Hydraulic Traversing Mechanism Pump. In- 
stall the brass coupling on motor armature shaft. Aline groove in 
pump drive shaft with tongue on brass coupling, and attach pump to 
motor with cap screws (fig. 218). Tighten cap screws alternately 
and secure with locking wire. Place control handle on frame and 
install and tighten the attaching screws. Connect oil tubes to pump 
and tighten all fittings moderately. Fill oil reservoir (subpar. b (3) 
above). Operate mechanism and inspect all connections for leaks. 

e. Removal of Hydraulic Traversing Mechanism Hydraulic 

Motor (fig. 219). Disconnect oil tubes from hydraulic motor. Tape 

» 
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Figure 219 — Hydraulic Traversing Motor and Gear Box Adapter 



ends of tubes. Remove the nuts from studs which attach adapter to 
gear box. Lift off hydraulic motor and adapter as a unit 

f. Installation of Hydraulic Traversing Mechanism Hydraulic 
Motor. Place new gasket on studs on gear box. Rotate adapter shaft 
(fig. 219) to aline splines, and slide adapter and motor assembly 
down on gear box. Install the castellated safety nuts and tighten 
alternately to compress gasket uniformly. Connect oil tubes to motor 
and tighten fittings. Fill hydraulic system (subpar. b (3) above). 
Operate mechanism and inspect for leaks. 

g. Removal of Hydraulic Traversing Mechanism Reservoir. 
Drain hydraulic traversing system (subpar. b (2) above). Discon- 
nect all tubes from reservoir (fig. 211) and tape ends of tubes. Sup- 
port reservoir and remove nuts and bolts which attach it to bracket. 
Lift off the reservoir. 

h. Installation of Hydraulic Traversing Mechanism Reservoir. 
Position reservoir on bracket and install the attaching bolts and nuts. 
Connect all tubes to proper fittings (fig. 211) and tighten fittings 
moderately with 6-inch wrench. Fill reservoir (subpar. b (3) above). 
Operate hydraulic traversing mechanism and check for leaks. 
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Figure 220 — Removing Electric Traverse Motor and Pump 



196. OIL TUBES. 

a. Description. Oil tubes transfer the oil from the oil reservoir to 
the traverse pump, from traverse pump to the traverse motor, and 
from traverse motor back to traverse pump and drain tubes, into 
reservoir (fig. 211). Shear-type fittings are used and, if properly 
installed and tightened, will not require retightening. All tubes must 
be connected to the correct port; otherwise, the system will not func- 
tion. Each port has a number stamped near it to indicate tube to 
be connected to it. Tube fitting nuts should be drawn up securely 
with a 6- or 8-inch wrench when tightening, as abnormal tightening 
will damage fittings. 

b. Removal. Turn turret lock handle to lock position, and trav- 
erse motor switch to “OFF” position. Drain reservoir into a clean 
container by disconnecting tube at port marked “13” on the bottom 
of oil reservoir (par. 195 b (2) ). If oil is to be used again, cover 
container to keep out dirt and foreign matter. Disconnect the tubes, 
one at a time, and tag each tube with number of port from which it 
was disconnected. Clean the fitting and end of tube. Cover tube 
openings with tape. 

c. Installation. Place all tubes in position, checking the installa- 
tion diagram (fig. 211) and tags to determine correct connections. 
Remove tape and clean off end of tubes and fittings to be sure no 
dirt or lint enters system. Examine all tubes and fittings carefully. 
If any are crimp>ed, bent, or damaged, replace with a new tube of 
equal size and length. Cut ends of new tube square, and remove all 
burs. Grease tube end, ring, and fitting. Place nut and ring over 
tube, with blunt end of ring facing nut. Press tube firmly into fitting 
and tighten nut securely. Fill oil reservoir with hydraulic oil (par. 
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195 b (3) ). Place traverse shift lever in manual control position 
and turn traverse motor switch to “ON” and “OFF” positions several 
times to permit pump to deliver oil throughout system before oper- 
ating pump continuously. Check oil level and refill with hydraulic 
oil. If level has dropped appreciably, clean all units and check for 
oil leaks. 

197. TRAVERSE MOTOR. 

a. Description. A 24-volt, -horsepower electric motor furnishes 
the power to operate the turret traversing mechanism (fig. 220). The 
motor is mounted on a bracket in front of the gunner’s station and is 
directly connected to the traversing hydraulic pump. 

b. Removal. The traverse motor can be removed from the trav- 
erse pump satisfactorily only when the motor and pump have been 
detached from the mounting bracket as a unit (fig. 220). 

(1) Remove Traverse Motor and Pump. Turn turret lock 
handle to locked position and traverse motor switch to “OFF” posi- 
tion. Drain oil reservoir (par. 195 b (2) ). Disconnect tubes at 
traverse pump. Clean the tubes and fittings, and cover ends with 
masking or friction tape to prevent dirt from getting into system. 
Remove traverse pump control handle. Loosen conduit coupling nut, 
remove terminal cover, and disconnect lead-in wire at left end of 
electric motor. Remove the four cap screws at bottom of motor and 
remove pump and motor assembly (fig. 220). NOTE: Since pump 
and electric motor are heavy, a rope sling may be used to advantage in 
lifting motor away from bracket. 

(2) Remove Traverse Motor From Pump. Remove locking 
wire and the four cap screws attaching motor to pump. Lift pump 
straight out to clear coupling (fig. 218). 

c. Installation. Install the brass coupling in place on the armature 
shaft. Aline groove in pump drive shaft (fig. 217) so that it will 
mate with tongue on brass coupling. Lower pump into place on 
motor. Install and tighten the four cap screws and locking wire. 
Place a rope sling around motor and anchor rope to top of turret 
so that motor can be lifted into place on mounting bracket. Line 
up holes in mounting bracket with a punch, and install and tighten the 
mounting cap screws and washers. Connect the electric lead-in wire 
to the connection in left end of motor, install terminal cover, and 
connect conduit to motor. Connect oil tubes to pump, being sure that 
tubes are connected to proper port (fig. 211). Fill oil reservoir 
(par. 195 b (3) ). Install traverse pump control handle (par 195 d). 
Move traverse shift lever to manual control position. Turn traverse 
motor switch to the “ON” position and check system for oil leaks. 
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Figure 22 J — 90-mm Gun Firing System 



198. TRAVERSE MOTOR SWITCH. 

a. Removal. Turn off both master switches. Remove control 
box cover screws and pull cover out for access to wiring (fig. 221). 
Remove two bolts, nuts, lock washers, switch plate, and rubber boot 
from front of control box cover (fig. 251). Disconnect the bus bar 
and remove the capacitor with wire attached. Disconnect the traverse 
motor cable and circuit breaker connecting wire. Remove the switch 
mounting screws and switch. 

b. Installation. Position the traverse motor switch in turret con- 
trol box and install attaching screws. Install switch faceplate with 
rubber boot to front of turret control box and tighten mounting bolts. 
Connect circuit breaker connecting wire and traverse motor cable 
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Figure 222 — Turret Hand Traversing Brake 



(fig. 202). Connect circuit breaker bus bar and install capacitor. 
Install control box cover. Turn on the master switches and test 
operation of traversing motor switch. 



199. HAND TRAVERSING MECHANISM. 

a. Description. The hand traversing mechanism consists of the 
gear box, gear box extension, and manual drive with brake (hg. 250). 
The gear box contains the gear train which transmits the power from 
the hydraulic motor or manual drive, through the action of the trav- 
erse shift lever, to the drive pinion which engages the turret ring 
gear. The manual drive is equipped with a 2 -shoe expanding brake 
which is operated by the brake lever at the side of the brake handle. 

b. Removal. Remove hydraulic traversing mechanism hydraulic 

motor with adapter (fig. 219) from the hand traversing mechanism 
gear box only if necessary. If the motor does not need to be removed, 
disconnect oil tubes from motor and proceed as follows: Remove 

locking wire, and remove the two cap screws and split washers which 
attach gear box to side of turret flange. Remove cap screw and gun- 
ner’s knee guard plate. Support the mechanism and remove the cap 
screws which attach gear box to top of turret flange. Lift mechanism 
from base of turret. Count shims, if used, and save for installation. 
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c. Installation. Position mechanism on base of turret. If shims 
were used, install the same number in the same locations as previous- 
ly installed. Insert the two vertical cap screws with lock washers and 
tighten screws. Install knee guard plate and place the cone-shaped 
split washers on the two horizontal cap screws. Tighten the cap 
screws. Test rotation of turret by operating hand mechanism before 
securing lower cap screws with locking wire, as shims may be required 
if pinion binds on turret ring gear. Connect oil tubes to hydraulic 
motor (fig. 213) and tighten fittings moderately. Add oil to reservoir, 
if necessary (par. 195 b (3) ). Test operation of hydraulic mecha- 
nism and inspect all connections for leaks. 

d. Manual Traversing Mechanism Brake. The manual travers- 
ing control handle and brake lever are mounted on the gear box 
(fig. 250). The brake consists of two shoes and a spreader attached 
to the manual control cover, a release lever on the brake handle, and 
a spring inside the handle (fig. 222). Brake is applied by the spring 
when lever is released. Manual traversing is accomplished by grasp- 
ing both the brake handle and the brake release lever and pressing 
them together while rotating the unit in the direction desired. 

e. Adjustment of Manual Drive Brake Shoes. Adjustment for 
brake shoe wear is accomplished by turning the square-head screw, 
below the hole in top of drive mechanism, clockwise to expand the 
shoes closer to the drum. Adjust position of shoes so that they first 
contact the drum, with lever depressed V 2 inch. 

f. Removal of Brake Shoes. Remove brake assembly by remov- 
ing nut from splined shaft in the center of the cover. Press release 
lever against brake handle to release brake, while moving cover back 
and forth until cover assembly can be removed from the housing. 
Disconnect springs from the shoes and remove shoes (fig. 222). Re- 
move shoe-spreading plungers and adjusting screws. 

g. Installation of Brake Shoes. Coat anchor plungers (fig. 222) 
lightly with general purpose grease before installing. Assemble shoe- 
spreading anchor plungers in anchor assemblies, place shoes in posi- 
tion, and install the two brake shoe springs. Press the brake lever 
against the brake handle to release the brake. Assemble cover and 
shoe assembly over splined shaft. Install nut and washer and adjust 
brake shoes (subpar. e above). 

200. GUN FIRING SYSTEM. 

a. Description. The gun firing system consists of the solenoid and 
relay unit, the trigger switch on the power traverse handle, and the 
cable connecting these units (fig. 221). The solenoid unit is mounted 
at the breech of the gun where it contacts the firing lever which 
operates the gun firing mechanism. When the trigger switch (fig. 
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Figure 223 — Power Traverse Control Handle and Turret Lock 



217) is depressed, the gun firing circuit is closed and the solenoid 
operates to fire the gun. A foot-operated firing pedal, located on the 
turret floor in front of the gunner’s station (fig. 221), is used to fire 
the gun when the electrical system fails. 

I>. Cun Firing Handle Switch. 

( 1 ) Removal. Remove two screws from cap at the base of the 
handle (fig. 223). Remove the handle mounting screws and lift the 
handle from the pump bracket. Remove the screw at the top of the 
handle and compress the flexible spring on the conduit Pull the 
handle top, with switch and wires attached, out of the handle far 
enough to expose switch terminals. Remove terminal screws, pull 
wires back through, and remove the gun firing handle. 

(2) Installation. Insert the wires into the handle and connect 

them to the switch terminals. Tighten the terminal screws securely. 
Install the screw at top of handle and position the assembly on the 
pump bracket. Install handle mounting screws and install the cap 
and attaching screws at the base of the handle. Operate trigger 
switch and note if 90-mm gun firing solenoid is in working order. 
CAUTION: Open breech to make sure gun is not loaded before 

operating gun firing switch. 

c. 90 -mm Gun Firing Solenoid. 

(1) Removal. Turn off the 24-volt master switch. Remove 
screws and nuts attaching solenoid to bracket. Remove clamp screw 
and nut from push-pull cable and remove cable from solenoid. Re- 
move lock nuts from conduit box cover, unscrew conduit lock nut, and 
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Figure 224 — 90-mm Gun Firing Solenoid 



pull cover back enough to disconnect wire from solenoid (fig. 224). 
Remove wire conduit and cover, and remove the solenoid. 

(2) Installation. Connect the wire to relay terminal, install 
conduit cover, and tighten conduit lock nut. Install push-pull cable 
to solenoid and tighten clamp screw. Position solenoid on the gun 
and install attaching screws and lock nuts. 

d. Gun Firing Switch. 

(1) Removal. Turn off 24-volt master switch. Remove turret 
switch box cover mounting screws and pull cover aside. Disconnect 
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the two gray wires leading to gun firing trigger switch and solenoid 
(fig. 221). Disconnect wires to firing indicator light and circuit 
breaker. Remove switch mounting screws from face of turret switch 
box cover, and remove gun firing switch. 

(2) Installation. Position gun firing switch on turret switch 
box cover, and install attaching screws. Connect wires to switch as 
shown in figure 202. Turn on 24-volt master switch and test opera- 
tion of gun firing switch and circuit by operating the trigger switch on 
the traverse pump control handle (fig. 223). CAUTION: Open the 

gun breech and make sure the chamber is empty before operating 
gun firing switch 

e. Gun Firing Pedal (Manual). 

( 1 ) Removal. Remove clamp screw and nut from push-pull 
cable at solenoid, and remove cable from solenoid. Remove bolt and 
nut attaching cable clip to reservoir bracket. Remove four screws 
which hold foot firing pedal base to turret platform (figs. 221 and 
250). Remove pedal and cable. 

(2) Installation. Reverse the removal procedure and test 
operation of pedal and cable. 

201. BASKET. 

a. Description. A semicircular metal platform, or half-basket, is 
suspended from the right side of the turret (fig. 250). The basket 
rotates with the turret and provides a platform for the commander 
and gunner. It covers about one-half of the turret floor area, per- 
mitting access to the 90-mm ammunition stowage compartments. Ad- 
justable seats for the commander and gunner are mounted on frames 
in the basket and revolve with the turret. A turret traversing lock is 
attached to the upper ball race ring at the right of the gunner 
(fig. 223). 

b. Seats. 

(1) Description. The commander's seat is the pad-type, ad- 
justable in height, and may be folded down out of the way (fig. 244) 
or removed from its frame when not in use. The gunner’s seat, which 
is provided with a detachable back, can be raised or lowered and ad- 
justed vertically. The loader's seat (fig. 245) is the same construc- 
tion as the commander’s seat and is demountable. 

(2) Removal. Remove cap screws which attach the gunner’s 
seat frame assembly to turret platform. Release back rest locking 
pin by pulling release lever up, and lift commander’s seat from frames. 
Remove seats through opening in top of turret. Remove cap screws 
which attach gun loader’s seat bracket to upper race ring and remove 
seat. 
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(3) Installation. Place rope sling around gunner’s seat frame 
assembly and lower into turret. Aline holes in frame bracket with 
punch, install washers and cap screws, and tighten securely. Install 
commander’s seat by reversing removal procedure outlined in step (2) 
above. To install gun loader’s seat, place supporting ring in place 
on turret race ring, install washers and cap screws, and tighten 
securely. 

c. Turret Traversing Lock. 

( 1 ) Description. The turret traversing lock incorporates a pawl 
which engages with the teeth of the turret ring gear to hold the turret 
stationary. The pawl is held in engagement by a spring and is dis- 
engaged by turning the handle to the right, pulling it out, and turning 
it to the left (fig. 223). 

(2) Removal. Place gun in the traveling lock. Disengage the 
turret lock. Remove the locking wire and attaching screws (fig. 
223). Lift the lock from the turret ring. 

(3) Installation. Place lock assembly in position and tighten 

cap screw. Install locking wire (fig. 223). NOTE: Should lock 

bind on turret ring, it may be necessary to place shims between the 
lock bracket and the turret ring, 

202. PROTECTIVE PADDING. 

a. Description. Protective padding is installed on the base of 
the turret at the rear to prevent injury to the loader’s hand when 
serving the gun. 

b. Removal. Remove the two cap screws, which attach padding 
mounting plate to turret base, and lift off padding. 

c. Installation. Position the padding on turret base. Install cap 
screws and washers and tighten securely. 

203. TURRET TOP. 

a. Description (figs. 3 and 225). An armored steel turret top is 
mounted over the turret fighting compartment to provide protection 
for the gun crew. The turret top consists of the front section (A, 
fig. 225) with hinged turret top doors and hinged vision doors, and 
the rear shield which contains the top door latches. The front sec- 
tion is bolted to the upper rim at the fighting front of the turret. 
The rear shield (B, fig. 225) is fastened to the turret rim by means 
of cap screws and lock washers. When closed, the turret top doors 
rest on the rear shield ledge and are held in place by three fixed 
latches. When these doors are open, a latch mounted on the front 
shield (fig. 3) holds them in position. The vision doors are located 
on the gunner’s side of the fighting compartment and are equipped 
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Figure 225 — Turret Top — Installed 
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with an angular adjustment to provide necessary vision and, at the 
same time, deflect any missiles. 

b. Replacement of Turret Top Doors (fig. 225). Unlatch all 
three doors at rear shield latches. Remove outer door hinge pins and 
lift off outer doors. Remove center door hinge pins and lift off center 
door. Install doors by mounting center door and installing center 
door hinge pins first; then install the outer doors and hinge pins. 
Secure all three doors at rear shield latches. 

c. Removal of Turret Top as a Unit. 

(1) Remove Turret Top Doors (A, fig. 225). Refer to sub- 
paragraph b above. 

(2) Remove Rear Shield (B, fig. 225). Remove cap screws 
and lock washers, which secure shield at rear of turret, and lift off 
shield. 

(3) Remove Front Section (A, fig. 225). Remove nuts and 
lock washers from mounting bolts. Remove mounting bolts and use 
a chain sling and hoist to lift front section from turi'et. 

d. Installation of Turret Top as a Unit. 

(1) Install Front Section (A, fig. 225). Position front sec- 
tion at fighting front of turret and install mounting bolts, lock washers, 
and nuts. 

(2) Install Rear Shield (B, fig. 225). Position shield on tur- 
ret, as shown, and install lock washers and cap screws, 

(3) Install Turret Top Doors (A, fig. 225). Refer to sub- 
paragraph b above. 



Section XXXVI 

RADIO INTERFERENCE SUPPRESSION 

204. INTRODUCTION. 

a. Purpose. Radio interference suppression is the elimination or 
minimizing of the electrical disturbances which interfere with radio 
reception, or disclose the location of the vehicle to sensitive electrical 
detectors. It is important, therefore, that all vehicles with, as well 
as vehicles without, radios be suppressed properly to prevent inter- 
ference with radio reception of neighboring vehicles. 

b. Description and Data. Suppression in this vehicle is accom- 
plished by the use of bond straps and toothed washers, resistor-sup- 
pressors, condensers (capacitors), and filters in all circuits or sys- 
tems where shielding of wires and units does not completely confine 
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Figure 226 — Regulator Capacitor Installed in Filter Case 



or dissipate electrical disturbances which would otherwise cause radio 
interference. Suppression units used in specific assemblies or units 
of the vehicle are listed below: 

(1) Regulators (Auxiliary and Main). One FL-19 filter is 
mounted in sub-base of the regulator (figs. 226 and 227) and con- 
nected in leads between each regulator and the battery (one used). 
One bonding jumper is mounted from regulator to the regulator 
mounting bracket (one used). 

(2) Generator (fig. 228). One 0.25-microfarad capacitor is 
mounted internally and connected from each positive brush to ground 
in the main charging generator (two used). The main generator 
ground cable, mounted from the generator housing to the hull, also 
serves as a bond strap for radio suppression. 
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Figure 227 — Regulator Filter — Installed 



(3) Instrument Panel (fig. 229). One 0.5-microfarad capaci- 
tor is mounted inside the instrument panel and connected to the 
accessory outlet lead at the socket to ground. 

(4) Hull Radio Terminal Box. Two 0. 1-microfarad capacitors 
are mounted in the hull radio terminal box. One is connected to the 
12-volt supply terminal and one to the 24-volt supply terminal. 

(5) Turret Radio Terminal Box (fig. 231). One 0.1-micro- 
farad capacitor is mounted in the turret radio terminal box, connected 
to the 12-volt supply terminal. 

(6) Turret Control Box (fig. 253). One 0.1-microfarad ca- 
pacitor is mounted in the turret control box and is connected to the 
battery side of the traversing motor switch (0.25-mfd or 0.1-mfd 
capacitor may be used). 

(7) Turret Traversing Motor (fig. 230). Two 0.1-microfarad 
capacitors are mounted internally on the traversing motor frame and 
connected one to each positive brush. 

(8) Auxiliary Generator (figs. 19 and 235). Two 0.25-micro- 
farad capacitors are mounted on generator housing, one connected 
to each positive auxiliary generator brush. One bonding jumper is 
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Figure 228 — Generator — Showing Commutator End Condenser 



mounted from the auxiliary generator housing to the generator hous- 
ing mounting bracket. One 0.010-ohm straight-type resistor sup- 
pressor is connected in spark plug lead at spark plug. 

(9) Turret Collector Ring (fig. 210). One ground cable, 
acting as a suppression bond, is mounted on “legs” welded to the fight- 
ing compartment floor and connected to the turret collector ring 
ground terminal. 

(10) Miscellaneous Mountings and Fastenings. Toothed 
lock washers are used throughout the vehicle for the purpose of in- 
suring a good electrical connection between components or parts of 
components. Cable clamps are used to secure conduits and wiring 
harnesses of the vehicle in place, and at the same time serve as a 
bonding connection between the conduit and the hull, or other part 
of the vehicle to which it is secured. These clamps are located every 
2 feet along any shielded conduit or wiring cable. 

c. Maintenance. If radio interference resulting from the opera- 
tion of this., vehicle is reported or encountered, faulty equipment will 
have to be traced down by referring to the tests described in the 
trouble shooting section (par. 52). Necessary replacements will be 
made in the following paragraphs. If replacement of suspected faulty 
radio suppression equipment is not described in this section, its re- 
placement is the responsibility of a higher echelon of maintenance or 
Signal Corps personnel, and will not be done by using p>ersonnel with- 
out permission of the proper authority. 
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Figure 229 — Instrument Panel Capacitor 



205. ACCESSORIES. 

a. Instrument Panel Utility Outlet Capacitor. 

(1) Removal. Remove instrument panel case cover (par. 186 d) 
to gain access to capacitor. Disconnect capacitor lead from acces- 
sory outlet terminal. Remove capacitor by unscrewing mounting 
screw. 

(2) Installation. Secure new capacitor in place with mounting 
screw, using toothed lock washer under head of screw. Connect ca- 
pacitor lead to accessory outlet terminal. Install instrument panel 
case cover (par. 186 e) and connect speedometer and tachometer 
drives. 

b. Windshield Wiper Motor Capacitors. 

(1) Removal. Remove two windshield wiper motor attaching 
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Figure 230 — Turret Traversing Motor Condenser 
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screws and lock washers. Disconnect capacitor lead from p>ositive 
terminal of wiper motor. Cut conduit shield from capacitor clamp 
and remove capacitor. 

(2) Installation. Solder the conduit shield to capacitor clamp 
of new capacitor and connect capacitor lead to wiper motor positive 
terminal. Position capacitor and wiper motor against windshield 
frame, and install attaching lock washers and cap screws. 

206. RADIO AND INTERPHONE SYSTEM. 

a. Sponson or Turret Radio Terminal Box Capacitor (figs. 231 
and 242). 

( 1 ) Removal. Remove terminal box cover retaining screws and 
lock washers, and remove cover. Disconnect capacitor lead of 
capacitor to be replaced from terminal block. Remove capacitor 
mounting screw and toothed lock washer, and remove capacitor from 
terminal box. 

(2) Installation. Secure new capacitor and place in terminal 
box with mounting screw, using toothed lock washer under head of 
screw. Connect capacitor lead to terminal on terminal block from 
which lead of defective capacitor was removed. Install terminal box 
cover with cover screws, using toothed lock washer under head of 
each screw. 

207. TURRET ELECTRICAL SYSTEM. 

a. Turret Control Box Capacitor. 

(1) Removal. Remove turret control box cover (fig. 253) re- 
taining screws and toothed washers and pull cover out to a position 
where the capacitor is accessible. Disconnect capacitor lead from 
terminal on battery side of traverse motor switch. Remove capacitor 
mounting screw and lock washer and remove capacitor. 

(2) Installation. Install new capacitor by reversing procedure 
in step (1) above, making sure toothed lock washers are installed 
under the heads of capacitor and cover mounting screws. 

208. BOND STRAPS, MOUNTINGS, AND FASTENINGS. 

a. Replacement. When replacing components or accessories of 
the vehicle, be sure to replace toothed lock washers in exactly the 
same order in which they were found at the time of removal. When 
replacing bond or ground straps, or when replacing units which are 
grounded by means of braided wire straps, be sure the contact sur- 
faces of the strap, as well as the surface to which it is to be secured, 
are clean and free from paint so that a very good electrical connec- 
tion can be made. When securing conduits or cables in place, be sure 
to effect a good ground or bond at least every 2 feet along the con- 
duit or cable by means of cable clamps or solder. 
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Section XXXVII 

HULL 



209. GENERAL. 

a. The hull is constructed entirely of armor plate. Plates of 
various thicknesses, to form the floor, sides, and deck, are arc-welded 
into a rigid one-piece structure. The hull serves both as the frame 
and body of the vehicle. The spacer brackets for the bogies, or 
suspension units, are bolted to the hull front and rear. The differen-. 
tial, or power train, housing is bolted into the front opening to form 
the lower front portion of the hull (fig. 3). This unit is also pro- 
tected by its covering of armor plate. Lugs are welded to the front 
and rear of the vehicle to provide a means of attaching the towing 
hooks used for towing a disabled vehicle (par. 18). 

210. DRIVER’S DOORS. 

a. Description. Driver and assistant driver are protected by heavy 
doors which cover the openings directly above their seats. When 
driving vehicle with doors closed, they must always be locked by 
swinging the latch into the hasp and turning the screw handle up 
tightly. Always fasten hook to hold doors in open position to pre- 
vent accidental closing and possible personal injury. Do not traverse 
turret when the doors are open. Remove periscopes from doors be- 
fore driving vehicle with doors open. The driver’s hood (par. 22) 
is mounted over the driver’s door opening when the door is in open 
position (fig. 20). 

b. Replacement. If either driver’s door is to be removed for 
repairs and hinge is not damaged, remove cotter pin and drive out 
hinge pin (fig. 10). Otherwise, take out bolts and remove hinge and 
door as an assembly. Lubricate hinge pin before installing and insert 
with head of pin toward the turret. 

211. FENDERS. 

a. Description. The sheet metal fenders over the drive sprockets 
on each side of the vehicle keep mud or dirt from being thrown up 
onto the vehicle by the tracks (fig. 3). The front section of the 
fender is hinged so it can be raised out of the way when removing the 
track. 

b. To Raise or Lower Front Section of Fender. From under- 
neath, at the inner side of fender, loosen the bolt at the lower rear 
corner of the front section. Loosen the two bolts at center of the 
outer side of the fender, and raise front section. To lower the front 
section, first make sure the lock washers are against heads of bolts; 
then lower front section into position. Tighten the three bolts pre- 
viously loosened. 
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c. Removal of Fender. Raise front section of fender (subpar. 1> 
above). From beneath and inside the fender, remove the two long 
bolts which attach rear section of fender to the differential housing. 
Also remove two short bolts from rear upper corner which attach 
fender to hull side plate. Next remove the three bolts from the hull 
deflector plate. Support fender and, from below, hold screws and 
remove safety nuts on top of fender at rear edge. Lift off the fender. 

d. Installation of Fender. Place fender in position, with front 
section raised, and insert the two outer screws at rear edge from 
below. Install but do not tighten safety nuts. Install the two long 
bolts with lock washers in the differential housing. Install the two 
short bolts with lock washers at upper rear inner corner and tighten 
bolts. Install the two remaining bolts and safety nuts in upper rear 
edge, and the three bolts, flat washers, and nuts which attach fender 
to deflector plate. Shift fender to aline it with hull, and tighten all 
bolts. Complete the installation by reversing the remainder of the 
removal procedure (subpar. b above). 

212. GUN TRAVELING LOCK. 

a. Description (figs. 249 and 256). The gun traveling lock is 
hinged to brackets which are welded to the hull at rear of vehicle. 
An adjustable tie rod, pinned to a lug on the lock and to a lug welded 
to the rear engine compartment cover plate, is used to hold the lock 
in position to receive the gun. 

b. Replacement. To remove traveling lock, disengage gun from 
lock (par. 239 b) and drive out hinge pins. Install traveling lock by 
installing hinge pins and placing gun in traveling position (par. 
245 b). 

213. ENGINE COMPARTMENT DOORS AND COVER PLATES. 

a. To Open Engine Compartment Doors (fig. 15). Traverse tur- 
ret to clear doors. See that all filler opening covers are closed. Re- 
move the bolts in the front and rear inner corners of each door. Lift 
door with handle. 

b. To Close and Bolt Engine Compartment Doors. Raise doors 
to vertical position and lower slowly into closed position. Install bolt 
in each front and rear corner of each door, and tighten bolts. 

c. Remove Engine Compartment Doors and Side Cover Plates. 
Traverse the turret to clear doors and side cover plates. Remove the 
bolts in the front and rear inner corners of each door. Remove all 
the bolts along the front, side, and rear edges of the side cover plates 
(fig. 15). Raise either door and install engine compartment top plate 
lifting eye bolts (41-B-1586-200), one in each hole in door, and screw 
nut on each eye bolt. Hoist door and side cover plate off. Remove 
other door and side plate in similar manner. 
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Figure 233 — Splash Panel Raised and Locked 

cl. Install Engine Compartment Doors and Side Cover Plates. 
Attach one engine compartment top plate lifting eye bolt (41-B-1586- 
200) in hole in each inner corner of door. Hoist door and side 
cover plate and lower into position on vehicle. Install side cover 
plate bolts and tighten. Remove eye bolts, and install other door 
and cover plate in similar manner. Remove eye bolts; install a bolt 
in each front and rear inner corner of each door and tighten bolts. 

e. Removal of Engine Compartment Cover Plates as a Unit. 
Traverse the turret to clear the engine compartment doors. Oi>en 
engine compartment doors (subpar. a above). Unhook engine com- 
partment splash panel. Close the engine compartment doors and 
install only the two bolts in the rear inner corners of the doors. Re- 
move bolts along front edge of each side cover plate. Remove bolts 
along outer edges of side and rear cover plate. Remove the row of 
bolts near upper edge of rear hull plate. Remove bolts on top of 
rear cover plate directly in front of the gun traveling rest. Remove 
locking pin in each fuel tank filler cover. Attach lifting hook to door 
handles and hoist covers and doors, as a unit, several inches and 
block. Install four lifting eye bolts (41-B-1586-200), with nuts, one 
in each outer front corner of the side cover plates and one in each 
rear corner of the rear cover plate. Lower hoist and attach lifting 
hooks (41-H-2584) to the four eye bolts and to hoist, and lift the 
assembly off the vehicle (fig. 232). 
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f. Installation of Engine Compartment Cover Plates as a Unit. 
To install the engine compartment doors and rear cover plates, re- 
verse the removal procedure. After cover plates are bolted in place, 
remove two bolts from inner rear corners of engine compartment 
doors. Raise doors, and raise and hook the splash panel in position. 
Close doors, install bolts in the front and rear inner corners, and 
tighten bolts. Make sure all filler cap covers are securely fastened. 

214. ENGINE COMPARTMENT SPLASH PANEL. 

a. Description. The splash panel is a thick metal shield directly 
under the engine compartment doors, primarily to protect against 
bullet splash. 

b. Raise and Lock Engine Compartment Splash Panel. Unbolt 
and open engine compartment doors (par. 213 a). Unfasten the two 
hooks at rear of splash panel and raise it into a vertical position. 
Pull support rod out of retainer clip. Position support rod in hole in 
bracket on engine compartment door, and insert chained pin into hole 
in support rod to secure it in bracket (fig. 233). 

c. To Lower and Hook Engine Compartment Splash Panel. 
Remove pin from end of support rod. Pull rod out of bracket and 
swing it up into retainer clip (fig. 233). Slowly, lower panel into 
position and fasten both hooks in brackets at front of rear cover plate. 
Close and bolt engine compartment doors (par. 213 b). 

d. Removal of Engine Compartment Splash Panel. Unbolt and 
raise engine compartment doors (par. 213 a). In the splash panel 
right hinge, remove the bolt closest to front edge of panel and loosen 
the other bolt (fig. 233). Unfasten hooks and lower the panel onto 
rocker arm covers. Using a bar, pry the right hinge pin out of the 
hull bracket. Slide the panel to the left to release the left hinge and 
lift the panel out. 

e. Installation of Engine Compartment Splash Panel. Lower 
the panel onto engine valve rocker covers. Insert left hinge pin into 
bracket. Hold the panel to line up the right hinge pin with hole in 
bracket and pry the bracket into position. Line up hinge bolt hole, 
install the removed bolt, and tighten both hinge bolts. Raise panel 
and fasten hooks into brackets at rear. Close and bolt engine com- 
partment doors (par. 213 b). 

215. SPONSON COVER PLATES. 

a. Description. The sponsons on each side in the engine com- 
partment are covered by sponson cover plates. The sponson cover 
plates are removed for access to the upper fuel tanks, and to the 
wires for the fuel gage tank units and those for the taillights and 
stop lights. 
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h. Removal. Remove engine compartment doors and rear cover 
plate (par. 213 e). Remove water expansion tank (par. 120 b). 
Remove three air cleaners (par. 81 e). Drain lower fuel tank to 
bring level in upper tank below fuel return line elbow (par. 65 c). 

If the upper fuel tank is to be removed, disconnect fire extinguisher 
tube at the tee connection on bulkhead and at lower rear nozzle. 
Remove bolt which attaches clip on fire extinguisher tube to sponson 
cover plate. Take out the two bolts which attach upper rear fire 
extinguisher nozzle bracket to sponson cover plate and remove tubes, 
bracket, and nozzle as an assembly. If the upper fuel tank is not to 
be removed, disconnect tube to lower rear nozzle at the upper nozzle. 
Then remove the bracket, nozzle, and tube to tee connection on 
bulkhead as an assembly. Disconnect fuel return line at elbow on 
upper fuel tank and remove elbow with nipple. When removing right 
sponson cover plate, disconnect fuel return line at fuel selector valve 
and remove the line. When removing the left sponson cover plate, 
bend the fuel return line slightly inward to clear the cover plate. 
Loosen upper clamp on lubricating oil tank filler pipe. Loosen filler 
pipe clamping bolt, remove clamp from sponson cover plate, and lift 
filler pipe out. Cover the filler opening in tank. Remove cover on 
engine compartment terminal box and disconnect wires in the conduit 
which goes through sponson cover plate. Unscrew conduit connector 
nut and pull conduit through hole in sponson cover plate. Tag the 
wires for identification. Remove all bolts which attach sponson cover 
plate, including the three bolts which attach the fan shroud bracket. 
Pry the cover plate up, slide it rearward slightly, and lift it out. 

e. Installation. Install cover plate by reversing the removal pro- 
cedure. Before installing engine compartment doors and cover plates 
(par. 213 f), run engine and inspect fuel and water connections for 
leaks. 

216. ENGINE COMPARTMENT FLOOR PLATES. 

a. Description. The engine compartment floor plates are the 
two large plates bolted to the underside of the hull to cover the access 
openings in the engine compartment (fig. 234). A gasket is used on 
each plate to make it watertight. 

b. Removal. Position a roll-away jack under the exact center of 
the floor plate. Raise the jack to support the plate and remove the 
bolts. Operate the jack slowly to lower the plate. 

c. Installation. If the gasket is damaged, clean surface on plate 
and bottom of hull, and cement new gasket to plate with non- 
hardening gasket cement. Oil the floor plate bolts with engine oil. 
Center the plate on roll-away jack. Roll jack into position, and raise 
plate into place. Line up bolt holes, and install and tighten bolts. 
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A— TRANSMISSION DRAIN PLUG 
B— DIFFERENTIAL DRAIN PLUGS 
C— HULL DRAIN VALVES 
D— CRANKCASE DRAIN COVER PLATES 

E— LUBRICATING OIL TANK DRAIN 
COVER PUTES 



F— WATER DRAIN PLUGS 

O— ENGINE COMPARTAAENT 
FLOOR PLATES 

H— LOWER FUEL TANK DRAIN 
COVER PUTES 

J— ESCAPE HATCH 
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Figure 234 — Underside of Vehicle 
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217. FIGHTING COMPARTMENT FLOOR. 

a. Desoriplion. The fighting compartment floor is a raised plat- 
form behind the driver’s and assistant driver’s seats. Seven hinged 
doors in the floor provide access to the battery box, stowage space, 
and to the clutch idler levers and rear universal joint. 

I>. Replacement of Doors or Fighting Compartment Floor. To 
remove the individual doors, take out screws which attach hinges to 
crossmembers. To remove crossmembers, first take out bolts which 
attach them to the side members. Two crossmembers are welded to 
a lengthwise center member and are removed as an assembly. Before 
removing the assembly, wires and conduits must be disconnected 
inside the electrical outlet box and interphone switch box. Cross- 
members and doors are installed by reversing the removal procedure. 

218. ESCAPE DOOR. 

a. Description. The escape door, which covers the opening in 
the hull floor back of the assistant driver’s seat, is held in place by 
four locking bolts (fig. 14). The bolts are operated by the single 
release handle. 

b. Removal. To open the escape door for such maintenance 
operations as removing the propeller shaft, position a jack under the 
exact center of the door, pull locking handle into released position, 
and operate jack slowly to lower the door. 

c. Installation. Inspect condition of door gasket and replace if 
unserviceable. Lubricate with engine oil and work the release handle 
to make sure it works freely. Raise hatch into position with jack, or 
pull into position from inside by the two handles, and turn the re- 
lease handle to bolt the hatch securely into position. 

219. DRIVERS^ SEATS. 

a. Description. The driver’s and assistant driver’s seats are each 
mounted on two parallel arms which swing up and down on brackets 
bolted to the sides of the hull (fig. 13). Two extension springs are 
used on each bracket as a counterbalance. The seats are adjustable 
up and down, and back and forth. 

b. Replacement of Drivers’ Seats. Remove bolts which attach 
seat support arm bracket to side of hull. To install seat assembly, 
bolt the bracket into place. Lubricate working parts with engine 
oil; also see that latch release levers operate freely. 

220. DRIVER’S SEAT FLOOR PLATE AND SUBFLOOR. 

a. Description. The driver’s seat floor plate covers and protects 
the accelerator and clutch pedal linkage. The steering lever parking 
brake mechanism is mounted on the top of the plate (fig. 8). The 
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driver’s seat subfloor is bolted to the hull floor beneath the driver’s 
seat floor plate. The accelerator, clutch pedal, and steering lever 
brackets are welded to this subfloor. 

b. Removal of Driver’s Seal Floor Plate. Release the brake 
levers, pull the cotter pins, and remove spacer and pin which at- 
taches quadrants to front bracket. Remove four bolts that hold front 
bracket to plate. Remove bolt which attaches oil cooler tube clip. 
Remove five flathead floor plate screws. Pull floor plate rearward, 
and lift off. 

c. Installation of Driver’s Seat Floor Plate. Slide floor plate 
into position. Install and tighten the five flathead screws and the 
bolt in transmission oil cooler tube clip. Install the brake quadrant 
front bracket. Raise quadrants, and line up holes with front bracket. 
Position spacer between quadrants, and install pin. Insert cotter pins 
in each end of pin, and spread cotter pin. Raise quadrant rear 
bracket into position, and install and tighten bolts. 

d. Removal of Driver’s Seat Subfloor. Remove the driver’s seat 
(par. 219 b). Remove the driver’s seat floor plate (subpar. b above). 
Remove cotter pins and clevis pins which connect steering lever 
control rods to actuating lever and cross shaft lever. Disconnect 
clutch pedal return spring and cylinder rod from clutch pedal 
(fig. 121), Disconnect accelerator control rod and return springs 
from accelerator. Take out the bolts which attach the subfloor, and 
lift floor out. 

e. Installation of Driver’s Seat Subfloor. The subfloor is in- 
stalled by reversing the removal procedure. Before the floor plate 
is installed, lubricate the accelerator, clutch, and brake lever linkage. 
Test operation of clutch and adjust linkage if necessary (par. 129). 
Install driver’s seat floor plate (subpar. c above). Install the driver’s 
seat (par. 219 b). 

221. TOWING HOOKS AND PINTLE. 

a. Description (fig. 17). Towing hooks are provided at the front 
and rear of the vehicle. Lugs welded to front and rear of hull pro- 
vide a means of attachment. The hooks are fastened to the lugs by 
means of pins held in place by spring retainer pins. The pintle, which 
is bolted to the hull lower rear plate and provides a means of at- 
taching a reserve fuel and ammunition trailer, must never be used 
for heavy towing with a drawbar load in excess of 10,000 pounds. 

b. Replacement of Towing Hooks (fig. 17). A towing hook is 
easily changed by removing spring retainer pins and withdrawing 
locking pin. To install, reverse removal procedure. 

c. Replacement of Pintle (fig. 17). Remove cotter pin, castle 
nut, and four cap screws which secure pintle to lower rear hull plate. 
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To install, position pintle against hull plate, install cap screws, castle 
nut, and cotter pin. 

222. PROTECTIVE PADDING. Protective padding is attached to 
lower edges of driver's and assistant driver’s doors (figs. 5 and 6) and 
under the front edge of turret opening. The padding is held in place 
by bolts. 

223. HULL DRAIN VALVES. 

a. Description. All six hull drain valves (fig. 234) are poppet 
type, with a compression spring to hold them in closed position. The 
two valves in the driver’s compartment and the two beneath the 
fighting compartment floor can be locked in the open position by 
turning the knob after valve is pressed down. The valves in the 
engine compartment floor are operated by remote control handles 
and cannot be locked open. 

b. Replacement of Hull Drain Valve. Hold spring down with 
screwdriver placed directly below knob. Hold valve up and drive 
out tapered pin which attaches knob to valve stem. On the four 
valves with hold-open feature, next remove latch pin while valve 
is being held up. To install drain valve, first lubricate valve stem 
with engine oil, and install and hold valve against seat from beneath 
vehicle. From above, install latch pin, if used, and position the 
spring. Place knob on valve stem, with the tapered hole in each 
corresponding. Hold top coil of spring down with screwdriver, and 
install tapered pin. 



Section XXXVIII 

AUXILIARY GENERATOR 

224. DESCRIPTION AND DATA. 

a. Description. The auxiliary generator unit consists of the 
single-cylinder gasoline engine, the directly connected generator, and 
the control box (fig. 235). The engine is equipped with a metallic- 
element type air filter. The fuel is filtered by a screen-type element 
installed in the auxiliary fuel tank. An automatic choke is used to 
insure quick starting at low temperatures. This choke operates in 
conjunction with throttle and can be “set” to afford proper mixture. 
The auxiliary generator wiring system is shown in the master wiring 
diagram (fig. 202). 

h. Tabulated Data. 

( 1 ) Engine 
Type 
Bore 
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Stroke 

Horsepower 

Speed : 

Full-load 

No-load 

Spark plug 

Battery ignition 
Carburetor 

Oil capacity 

(2) Generator (6-pole). 

For starting 

For generating 



2% -in. 

1.6 max, at 2,300 rpm 

2,300 to 2,400 rpm 
2,450 to 2,550 rpm 
AC, type 104 
12-volt 

Float-type Z-R20, single- jet 
2V2 pt 

Compound wound 
Shunt wound 



225. MAINTENANCE AND ADJUSTMENT. 

a. Service Air Cleaner. As directed on lubrication order (par. 
34), clean air cleaner. Remove the two mounting screws in end of 
cleaner. Pull cleaner off carburetor. Thoroughly clean in dry clean- 
ing solvent. Dip in seasonal grade engine oil and allow it to drain 
dry. Position the cleaner on the carburetor and install the screws 
with lock washers. 

b. Automatic Choke Adjustment. Remove carburetor from 
engine and place in a vise. Remove servo cover from carburetor 
body. Set choke adjustment plate so that, at a room temperature 
of 80° F, outside edge of butterfly plate is inch away from side of 
opening. 

c. Spark Plug Inspection and Replacement. Pull coil wire and 
suppressor from spark plug. Remove the spark plug. Using wire 
gage, check spark plug gap. If gap is more than 0.035 inch, replace 
with a new spark plug. Clean the plug if it is not replaced. Clean 
carbon from spark plug adapter in top of cylinder. If holes are cor- 
roded or edges are burned, notify higher authority to replace baffle. 
Install spark plug with new gasket, without using excessive force. 
Connect coil wire and suppressor to plug. 

d. Clean Generator Commutator. When inspection reveals com- 
mutator is excessively dirty and there is excessive arcing at the 
brushes, clean generator commutator. Remove attaching screw and 
lift off brush holder cover plate. Cut a piece of wood and shape it to 
fit squarely against commutator between the two brush holders. Place 
a clean piece of 2/0 flint paper, abrasive side out, over end of stick. 
Start engine and gently press flint paper against commutator. Be 
sure to hold stick squarely with commutator, and move it back and 
forth across commutator until commutator is thoroughly clean and 
bright. Stop the engine. Blow dust out of end of generator. Install 
the cover plate. 
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A — AUXILIARY 

GENERATOR 

CONTROL BOX 

B — AMMETER 
C— STOP SWITCH 
D — START SWITCH 
E— MUFFLER 



F— GROUND STRAP 
G— IGNITION COIL 
H — EXHAUST TUBE 
J — SIDE PANEL 
K — COMPARTMENT 
FRAME 

L— SUPPRESSOR 



M— BOND CLAMP 
N— TERMINAL BOARD 
P— FUEL LINE 

Q— COMPARTMENT COVER 
R — FLEXIBLE FUEL TUBE 
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F/gue 235 — Auxiliary Generator Compartment 



e. Removal of Auxiliary Generator. 

(1) Disconnect Wiring. Remove mounting screws and wash- 
ers, and lower cover to facilitate removal of wires from terminals 
(fig. 236). Remove all wires from control box terminals and lift out 
cover. Disconnect conduits from control box and pull out wiring. 
Disconnect wiring at terminal board (hg. 235) and remove bond 
clamp from compartment frame. NOTE: Tag all wiring before 
disconnecting from terminals. 

(2) Disconnect Fuel and Exhaust Systems. Shut off aux- 
iliary generator engine fuel supply at the fighting compartment bulk- 
head (fig. 136). Raise compartment cover and disconnect the fuel 
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line at the carburetor. Detach exhaust tube from the engine, loosen 
clamps, and remove tube with muffler. 

(3) Remove Auxiliary Generator. Remove attaching bolts 
and nuts from compartment frame and lift out. Raise floor covering, 
which houses oil filler pipe, and remove filler pipe. Detach ground 
strap from floor and remove four motor mounting bolts. Remove side 
panel near starter puller. Lift auxiliary generator from compartment 
floor and remove from vehicle. 

f. Installation of Auxiliary Generator. 

( 1 ) Install Auxiliary Generator. Lower generator unit into 
position on floor and install motor mounting bolts. Attach the ground 
strap to the floor. Install oil filler pipe, side panel, and compartment 
frame. 

(2) Connect Fuel and Exhaust Systems (fig. 235). Install 
muffler and exhaust tube. Connect fuel line to carburetor. 

(3) Connect Wiring. Connect wiring at terminal board and 
attach cables to compartment frame with bond clamp (fig. 235). 
Lead wiring through openings in control box, position control box 
cover, and connect wiring as shown in figure 236. Tighten conduits 
at control box and install cover. 

(4) Start Generator and Test Operation. Turn on the fuel 
at the tank and carburetor, close the 2 4- volt master switch, and start 
the generator. If the generator does not operate satisfactorily, refer 
to paragraph 5 1 h. After testing, stop the generator engine, shut off 
the fuel supply at the fuel line, and open the 24-volt master switch. 

(5) Record Installation of Auxiliary Generator. Make 
proper entry on W.D., A.G.O. Form No. 478, “MWO and Major Unit 
Assembly Replacement Record,” whenever auxiliary generator is re- 
placed. 

226. AUXlUARY GENERATOR CONTROL BOX. 

a. Description. The control box, mounted above the auxiliary 
generator (fig. 235), contains the ammeter, stop switch, and start 
switch. The box is not replaced as a unit since the various units are 
replaced individually. 

b. Replace Ammeter. Turn off 24-volt master switch. Remove 
cover screws and washers, and lower cover from box as shown in 
figure 236. Disconnect wires from terminals on ammeter, remove 
nuts and washers, and lift out ammeter. When installing ammeter, 
first attach it to control box cover, install washers and nuts to hold 
ammeter, and then connect the wires as shown in figure 236. Install 
the cover. 

c. Remove Stop Switch. Turn off 24- volt master switch. Re- 
move cover screws and washers and lower cover from box as shown 
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Figure 236 — Auxiliary Generator Control Box — Cover Lowered 



in figure 236. Disconnect wires from terminals on stop switch (fig. 
236), remove nut and washer on outside of cover (fig. 235), and 
lift stop switch from cover. Install stop switch as follows: Place 

switch in cover opening, and install outside washer and nut (fig. 235). 
Adjust position of switch relative to cover by turning nut on inside 
of cover. Connect wires to terminals as shown in figure 236. 

d. Replace Stop Switch. Follow procedure outlined for stop 
switch (subpar. c above). Refer to figure 236 for correct wire con- 
nections. 



227. AUXILIARY GENERATOR REGULATOR. 

a. Description. The voltage and amperage output of the aux- 
iliary generator is controlled by the auxiliary generator regulator. 
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Figure 237 — Auxiliary Generator Fuel Tank — Installed 



This regulator is mounted on a vertical support located near the 
fighting compartment bulkhead beneath the subfloor. The regulator 
is provided with a reverse current relay. If regulator fails, replace it. 
Do not attempt to adjust it. 

b. Removal. Remove safety nuts which attach regulator to sup- 
port. Lift regulator off studs and tip the top in to reach the terminal 
box. Remove terminal cover and remove wires from terminals. Dis- 
connect conduit from regulator. 

c. Installation. Connect No. 30 wire to field terminal, and No. 31 
wire to arm terminal (fig. 202), at generator regulator. Connect con- 
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duit to regulator. Install terminal cover and secure the wing nuts 
with locking wire. On each of the mounting studs, place one internal- 
external toothed lock washer, one end of a grounding strap, one 
mounting cushion, the other end of the grounding strap, and another 
internal-external toothed lock washer. Position the regulator or the 
studs and install the safety nuts. 

228. AUXILIARY GENERATOR FUEL TANK. 

a. Description. A separate tank is used to store the gasoline 
used in the auxiliary generator engine. The tank is mounted in the 
right engine compartment sponson forward of the upper main fuel 
tank (fig. 237). A shut-off valve in the fuel line, located near the 
fighting compartment bulkhead, controls the flow of fuel to the car- 
buretor. 

b. Fill Fuel Tank. Unlock and raise filler cap cover over the 
filler neck, and remove filler cap (fig. 237). Fill the tank with gaso- 
line (80 to 100 octane) until fuel reaches bottom of filler neck. 
Install filler cap. Close and lock the filler cap cover. 

c. Drain Fuel Tank. Close fuel line shut-off valve. Disconnect 
fuel supply line at flexible tube and place a suitable container with 
6-gallon capacity under fuel tube. Open fuel shut-off valve and 
permit tank to drain dry. Close the valve and connect flexible tube. 

d. Remove Fuel Tank (fig. 237). Drain the fuel tank (subpara- 
graph c above). Remove engine compartment doors and side cover 
plates (par. 213 c). Remove the filler cap. Remove screws from 
upper filler neck adapter. Remove adapter, filler neck, and spacer. 
Remove right engine compartment terminal box from sponson cover. 
Remove sponson cover and pull engine compartment terminal box 
clear as shown. Remove fuel line bond clamp and disconnect fuel 
line from elbow. Remove the elbow. Remove fuel tank mounting 
and work fuel tank out through engine compartment. 

e. Clean Tank Filler Screen. Remove three screws, adapter 
plate, and gasket from tank outlet. Remove screen and wipe clean, 
or use compressed air. Install screen and adapter plate, using new 
gasket. 

f. Install Fuel Tank. Raise fuel tank into position between bulk- 
head and upper main fuel tank (fig. 237). Install fuel line elbow at 
fuel outlet and connect fuel line to elbow. Slide bond clamp in place 
and secure to bulkhead. Install sponson cover and right engine com- 
partment terminal box. Install spacers, filler neck, and adapter. 
Install the filler cap. Install engine compartment doors and side cover 
plates (par. 213 d). Fill fuel tank (subpar. b above) and open 
shut-off valve. 
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Section XXXIX 

FIRE EXTINGUISHER SYSTEM 

229. DESCRIPTION. 

a. General. The vehicle is equipped with a carbon dioxide fixed 
fire extinguisher system for use in smothering fires in the engine 
compartment (fig. 238). The system consists of two fixed fire ex- 
tinguisher cylinders, each containing 10 pounds of carbon dioxide 
when fully charged. The cylinders are clamped in brackets located 
in the left rear corner of the fighting compartment beneath the floor 
(fig. 22). Cylinders are connected by tubing to six nozzles in the 
engine compartment. The valves are equipped with removable con- 
trol heads and can be operated manually at the control heads 
(fig. 239) by two pull handles mounted on the under side of the hull 
roof above and to the left of driver’s seat (fig. 22), or by two pull 
handles on outside of hull at left rear of turret (fig. 15). A check 
valve, in the connection between the two cylinders and the main dis- 
charge tube, prevents the gas from escaping into the compartment if 
one cylinder is operated with the other removed. E^ch cylinder is 
provided with a safety valve which is identified by a red cap. Two 
portable fire extinguishers are used to extinguish fires in the driver’s 
compartment, turret, fighting compartment, or outside the vehicle. 
For operation of the portable fire extinguisher, refer to paragraph 
23 d (1). CAUTION: Use great care in handling cylinders. Do not 
drop, strike, or handle roughly. A loaded carbon dioxide cylinder is 
as dangerous as a loaded shell. 

230. INSPECTION. 

a. General. Inspect entire system for any mechanical damage. 
See that interior or exterior pull handles have been released. Inspect 
cylinders to see that red safety seal is in place and that seal wires on 
remote control head levers are intact. If red seal cap is missing or 
seal wire is broken, the cylinder has been discharged and must be 
replaced. Remove and carefully weigh each cylinder. Subtract the 
empty weight stamped on the cylinder valve body from the weight 
shown on the scale. If the difference is less than 9 pounds, replace 
the cylinder with one that is fully charged with 10 pounds of carbon 
dioxide. While cylinders are removed, inspect system for any 
mechanical damage, loose connections, and plugged discharge nozzles. 
Operate both inside and outside pull handles to see that control 
cables work freely and seat handles securely in spring clips. 

231. PORTABLE FIRE EXTINGUISHERS. 

a. Description. The two 4-pound portable fire extinguishers are 
mounted in brackets and secured with a quick release clamp (fig. 21). 
One is located in the driver’s compartment and one is mounted in the 
turret (fig. 245). 
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Figure 239 — Control Head Assembly 



b. Inspection. Inspect the fire extinguishers for mechanical 
damage, security in holding clamps, and for discharged condition. 
The empty weight and full weight of each cylinder is stamped on 
the valve of the cylinder as it stands without discharge horn. Re- 
move the discharge horn and weigh the cylinder with contents. From 
this weight subtract the empty weight to determine the net weight. 
If net weight is less than 3.6 pounds, replace with a fully charged 
cylinder. 



232. FIXED FIRE EXTINGUISHERS. 

a. Removal of Fire Extinguisher Cylinders. Unscrew the con- 
trol head locking nut from the cylinder and remove the head 
(fig. 238). Loosen the discharge tubes at the check valve and dis- 
connect the tubes from the cylinders. Remove the cylinder bracket 
strap and lift out the cylinder. 

b. Installation of Fire Extinguisher Cylinders. Place the cyl- 
inder in position and install the bracket strap. Connect the discharge 
tubes to the cylinder and tighten the tubes to the check valve. Install 
the control head on the cylinder. 

c. Removal of Conduit and Cable (Dual-pull Mechanism to 
Control Head). 
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( 1 ) Remove Conduit. Unscrew the large swivel nut and remove 
the control head from the cylinder. Disconnect the conduit at both 
ends. Screw off the lower half of the dual pull mechanism and dis- 
connect the cables (fig. 238). Slide the conduit off the upper end of 
the cable. 

(2) Disconnect Pull Cable From Control Head. Remove 
the lock wire and three screws which attach the cover plate to the 
control head, and remove the cover. Disconnect the cable and pull 
it out of the control head. 

cl. Installation of Conduit and Cable (Dual-pull Mechanism to 
Control Head). 

( 1 ) Connect Cables. Insert the ends of the two pull cables 
and the end of the control cable into a 2-inch piece of copper tubing. 
Pull the upper cables tight and slide the copper tube up to the upper 
half of the dual pull mechanism. Crimp each end of the copper tube 
around the cables; then hold the upper end of the tube and twist the 
lower end two complete turns to securely connect the cables. 

(2) Install Conduit. Slide the lower half of the dual-pull 
barrel and the conduit over the cable. Screw the barrel into place 
and connect both ends of the conduit. Install the conduit clamp to 
the bulkhead. 

(3) Connect Cable to Control Head. Place a Vi-inch pin 
between the pull cable and the pulley on top of the dual-pull barrel 
to provide the proper slack in the cables (fig. 239). Turn the pulley 
in the control head clockwise until the pin contacts the stop and is in 
line with the arrow on the control body. With the pulley in that 
position, pull the cable tight over the Vi -inch pin and connect it to 
the pulley in the control head; then remove the pin. Install the con- 
trol head cover; then install the head on the cylinder. 

e. Removal of Pull Cable (To Control Box on Top of Hull) 
(fig. 15). Unscrew the large nut and remove the control heads from 
both fire extinguisher cylinders. Remove the lock wire and three 
screws which attach the cover plate to the control heads, and discon- 
nect the cables from the heads. Disconnect the conduit from the 
bottom of the dual-pull barrel. Unscrew the lower half of the barrel 
and disconnect the cables. Pull the handle and cable out of the 
control box. 

f. Installation of Pull Cable (To Control Box on Top of Hull). 

( 1 ) Install Cable. Remove the plate and pulleys from the 
control box. Attach cable to pull handle, and thread cable over pulley 
and down through tube to dual-pull barrel. Pull both cables tight 
while installing the plate in control box. 
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( 2 ) Connect Cables. Refer to subparagraph d (1) above. 

(3) Connect Lower Half of Dual-pull Barrel and Con- 
duit. Screw the lower half of the dual-pull barrel into place and 
connect the conduit to the barrel. 

(4) Connect Cable to Control Head. Refer to subpara- 
graph d (3) above. 

g. Removal of Pull Cable or Conduit (To Bracket Over 
Driver’s Seat). Unscrew the large nut and remove the control head 
from the fire extinguisher cylinder. Remove the lock wire and three 
screws which attach the cover plate to the control head, and discon- 
nect the cable from the head. Disconnect the conduit from the bot- 
tom of the dual-pull barrel. Unscrew the lower half of the barrel 
and disconnect the cables. Pull the handle and cable out of the 
bracket above the driver’s seat. Disconnect the conduit at both ends. 
Remove the conduit clamps from the hull and remove the conduit. 

h. Installation of Pull Cable or Conduit (To Bracket Over 
Driver’s Seat). 

( 1 ) Install Cable and Conduit. Attach the cable to the pull 
handle and insert the cable through the bracket above the driver’s 
seat. Thread the cable through the conduit and pulley, and down 
through the dual-pull barrel. Connect both ends of the conduit and 
install the clamps to the hull. 

(2) Connect Cables in Dual-pull Barrel. Refer to subpara- 
graph d ( 1 ) above. 

(3) Connect Lower Half of Dual-pull Barrel and Con- 
duit. Refer to subparagraph f (3) above. 

(4) Connect Cable to Control Head. Refer to subparagraph 
d (3) above. 

i. Removal of Tubes and Nozzles. Use preformed flared copper 
tubes with fittings installed when making replacements. When re- 
moving tubes, use snug fitting wrenches, and hold elbow or fitting 
from which the connector is being removed. To remove tube and 
nozzle, first remove tube clamps from engine compartment walls. 
Remove nozzle from bracket and unscrew tube coupling nut at near- 
est connection. Remove tube and nozzle, and disconnect the tube 
from nozzle. 

j. Installation of Tubes and Nozzles. Attach one end of tube 
to nozzle and opposite end to tube connection, but do not tighten 
coupling nuts. Secure nozzle to bracket, and install tube and clamps 
to engine compartment walls. Tighten all coupling nuts and con- 
nections. 
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PART FOUR - AUXILIARY EQUIPMENT 



Section XL 

GENERAL 

233. SCOPE. Part four contains information for guidance of p>er- 
sonnel respK>nsible for operation of this equipment. It contains only 
the information necessary to using personnel to properly identify, 
connect, and protect such auxiliary equipment while being used or 
transported with the main equipment. Detailed instructions on this 
equipment are contained in separate technical manuals. 



Section XLI 

RADIO AND INTERPHONE EQUIPMENT 

234. DESCRIPTION AND DATA. 

a. Radio. The American radio equipment (SCR-610) for this 
vehicle consists of a transmitter and receiver unit, with power supply 
unit shock-mounted to the right of the assistant driver in the sponson, 
and antenna mast mounted on the hull above the right fender (fig. 3). 
The British radio equipment (BR-19) consists of both radio and 
interphone equipment. 

b. Interphone Equipment. The American interphone system 
(RC-99) consists of amplifier and power supply unit (BC-667) 
mounted in the sponson just to the rear of the radio equipment, and 
control boxes for the drivers and crew mounted convenient to the 
crew members using them (figs. 244 and 245). 



c. Data. 

Equipment Model 

Transmitter and receiver BC-659 

Power supply PE^120 

Base FT-250 

Interphone amplifier BC-667 

Driver’s and co-driver’s control box BC-739 

Crew control boxes BC-606 

Antenna mast base AD-15-GR 

Interphone reel assembly RL-106-VI 



235. PRECAUTIONS. 

a. Antenna. Tie the antenna back securely when not in use, 
especially when tank is in motion. Make sure antenna is untied, in a 
vertical position, and not touching anything when the radio is in use. 
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Figure 240 — Radio and Interphone Installation Details 



b. Cover. See that cover for protection of the radio equipment 
is available in the vehicle and that fasteners and zippers are in work- 
ing condition at all times. Install the cover on the radio when it is 
not being used. 

c. Switches. Do not turn off the 24-volt master switch when 
radio is in use. If 24-volt master switch should get turned off under 
these circumstances, warn radio operator and wait for his signal to 
turn 24-volt master switch on again, or damage to radio equipment 
will result 

d. Stowage. Do not store equipment of any kind behind or 
against the radio where it could prevent free motion of the shock 
mountings or interfere with connections. 

e. Starting Engine. Do not start engine with radio turned on. 
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Figure 241 — Radio Shock Mount Base 

f. Vehicle Maintenance. Do not steam the vehicle clean with- 
out first removing the radio (par. 236). Do not do any vehicle 
maintenance, during which the equipment might be interfered with, 
without first removing the radio, interphone equipment, control boxes, 
or whatever equipment is involved in the vicinity of the work being 
done. 

236. REMOVAL, INSTALLATION, AND CONNECTION OF 
EQUIPMENT. 

a. General. In order to avoid the possibility of damage to equip- 
ment during removal and installation, and to insure proper connec- 
tion for operation, certain units or groups of units with cables 
attached will be removed without disconnection from each other. For 
this reason, even though the removal of only one unit may be re- 
quired to do a specific maintenance job, if the unit is removed as one 
of a group in the following instructions, the whole group will be 
removed without disconnecting units, one from the other. If color 
coding of wires does not agree with that given in the following pro- 
cedures, it will be necessary to tag the wires when removed from 
terminals. 

b. Transmitter and Receiver Assembly. 

(1) Removal (fig. 240). Pull out control box cords if plugged 
in. With 12- and 24-volt master switches off, separate power supply 
to radio power cords at receptacle and screw power supply receptacle 
cover on female section of receptacle to protect it from moisture and 
dirt. Remove sponson terminal box cover and disconnect terminal 
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Figure 242— Sponson Radio Terminal Box — Cover Removed 



box to power supply power cord from the positive (+) and negative 
(— ) terminals in the box, and pull cord from box (hg. 242). Discon- 
nect antenna at knurled nut on forward end of radio. Release snap 
fasteners which secure transmitter and receiver unit to power supply, 
and remove transmitter and receiver unit. Release snap fasteners 
which secure power supply to base and remove power supply. Base 
may be removed by removing base mounting screws (fig. 241). 

(2) Installation and Connection for Operation (fig. 240). 
Secure shock mount base in position with four mounting screws. 
Position power supply on base, with carrying handle toward the left 
of the vehicle, and secure with snap fasteners. Position transmitter 
and receiver unit on top of power supply and secure with snap fast- 
eners. Make sure 12- and 24-volt master switches are off. Connect 
antenna lead to transmitting and receiving unit with knurled nut on 
front end of unit. Feed the terminal box to power supply power cord 
through the opening provided in front end of sponson terminal box, 
and connect the black and green wires to the negative (— ) terminal, 
and the red and white wires to the positive (+) terminal. Install 
cover on terminal box with screws provided. Remove power supply 
receptacle cover from female receptacle of power supply to radio 
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Figure 243 — Radio Interphone Box — Amplifier Removed 



power cord. Plug radio section of the cord into the power supply 
section of the cord, and secure by screwing the knurled collar up tight 
Plug the radio to control box cords into the jacks provided, as shown 
in figure 240, putting the plug marked “PL-55” in the top jack. Check 
to make sure all radio switches are off before turning on 12- and 24- 
volt master switches. 

c. Interphone Amplifier and Control Box Assembly. 

(1) Removal. With 12- and 24-volt master switches off, remove 
cover from sponson terminal box and disconnect interphone circuit 
cord wires as follows: Disconnect white wire from No. 1 terminal, 

yellow wire from No. 2 terminal, green wire from No. 3 terminal, blue 
wire from No. 4 terminal, and black wire from negative (— ) terminal 
(fig. 242). Pull interphone circuit cord from terminal box. Discon- 
nect interphone power cord wires as follows: Disconnect brown and 

black wires from negative (— ) terminal, and white and yellow wires 
from positive (+) terminal. Pull interphone power cord from ter- 
minal box. Pull control box plugs from transmitting and receiving 
unit Remove cable clamps securing radio to control box cords and 
interphone amplifier to control box cord to hull. Remove eight screws 
with washers securing interphone amplifier in interphone amplifier 
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box and, using the two handles provided on the interphone panel, pull 
interphone amplifier from jack strip and box (fig. 243). Remove 
four mounting cap screws from inside of box and set box down on 
sponson. Remove two screws and washers securing cover to control 
box, and remove control box from mounting pad by removing mount- 
ing screws and washers from inside of control box. Interphone 
amplifier box, control box, and cords may now be removed as an 
assembly. 

(2) Installation and Connection for Operation. Position 
interphone box and install mounting cap screws. Secure cover on 
control box with two screws and toothed lock washers. Position con- 
trol box and install mounting screws and toothed washers. Secure 
cords in place with cable clamps which were removed. Make sure 
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Figure 245 — Turret Interior — Right Side 



12- and 24- volt master switches are off. Plug radio to control box 
cords in transmitting and receiving unit, as shown in figure 240. Plug 
interphone amplifier onto jack strip in interphone box (fig. 243) and 
install eight screws with washers securing interphone amplifier in box. 
Feed interphone power cord through opening provided in sponson 
terminal box, and connect brown and black wires to negative (— ) ter- 
minal and white and yellow wires to positive (+) terminal. Feed 
interphone circuit cord through opening provided in sponson terminal 
box, and connect white wire to No. 1 terminal, yellow wire to No. 2 
terminal, green wire to No. 3 terminal, blue wire to No. 4 terminal, 
and black wire to negative (— ) terminal. Place cover on terminal 
box and secure with screw and toothed lock washers. 

d. Commander's and Gunner's Control Boxes. 

(1) Removal. With 12- and 24-volt master switches off, remove 
the cover from the turret terminal box (fig. 244). Disconnect the 
terminal box to commander’s control box cord from terminals in 
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Figure 246 — Interphone Reel — Partially Disassembled 

terminal box as follows (fig. 242). Disconnect white wire from No. 1 
terminal, yellow wire from No. 2 terminal, green wire from No. 3 
terminal, blue wire from No. 4 terminal, and black wire from the 
negative (— ) terminal. Pull cord from terminal box. Remove cable 
clamps securing cord to turret. Pull interphone reel to control box 
plugs from control box. Remove cover retaining screws and washers 
from gunner’s and commander’s control boxes, and remove covers 
(fig. 244). Remove control box mounting screws and washers from 
inside boxes. Remove control boxes and connecting cords as an 
assembly. 

(2 ) Installation and Connection for Operation. Make sure 
12- and 24-volt master switches are off. Position interphone control 
boxes as shown in figure 244 and secure to mounting pad with screws 
and toothed lock washers. Feed commander’s control box to turret 
terminal box cord through opening provided in top of terminal box 
(fig. 244) and connect wires to terminals according to color and ter- 
minal number as specified in subparagraph d (1) above. Position 
cover on terminal box and secure with screws and toothed lock wash- 
ers. Plug interphone reel to control box cords into commander’s con- 
trol box. Install cable clamps which were removed. 
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e. Loader^s Control Box (fig. 245). 

(1) Removal. Remove loader’s control box, using same proce- 
dure as used to remove commander’s and gunner’s control boxes (sub- 
par. d (1) ^ove), with the exception that it is not necessary to 
remove interphone reel to control box cords. 

(2) Installation and Connection for Operation. Install 
the loader’s control box, using the same procedure as used to install 
commander’s and gunner’s control boxes (subpar. d (2) above). 

f. Interphone Reel Assembly. 

( 1 ) Removal. Pull all four plugs, and remove reel to control box 
cords. Remove interphone reel cord from the spiral guide mounted 
just to the front of the reel. Using a wrench on the square-head spindle, 
unscrew the spindle from the brake and remove the spindle and reel as 
an assembly. Remove lock washer from brake end of spindle (fig. 
246). 

(2) Installation and Connection for Operation. Install lock 
washer on end of spindle and reel assembly (fig. 246). Screw spindle 
into brake mounted on side of turret and tighten securely, using wrench 
on square end of spindle. If adjustment is necessary for prop>er oper- 
ation of reel brake, loosen the set screw on the adjusting nut and 
tighten or loosen the adjusting nut for more or less brakeage, whichever 
is needed. Secure the adjusting nut by tightening the adjusting nut 
set screw. Rotate reel cord into spiral guide mounted on side of turret 
just to the front of the reel. Plug reel to control box cords into pro- 
tected jacks provided in reel and jacks at top of commander’s control 
box. 



Section XLIi 

ARMAMENT INTRODUCTION 

237. SCOPE. Sections XLII through XLVI contain instructions for 
the operation of the 90-mm gun M3 and the 90-mm gun mount M4A1. 

It lists the authorized ammunition and contains information on the 
sighting equipment for the 90-mm gun. For lubrication instructions on 
the gun and mount, refer to section XIV. For preventive maintenance, 
malfunction and. correction, disassembly and assembly, and general 
maintenance, refer to TM 9-374. 

238. CHARACTERISTICS. 

a. The armament on the 90-mm gun motor carriage M36B2 is 
employed chiefly against enemy tanks and other ground objectives. 
The turret may be traversed 360 degrees either manually or by using 
the hydraulic traversing mechanism. The gun may be elevated 20 
degrees (356 mils) and depressed to -10 degrees (178 mils). 
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Figure 247 ^ Caliber ,50 Machine Gun — Stowage Position 
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b. The cal. .50 machine gun (fig. 247) is employed chiefly against 
aircraft and is elevated and depressed manually. The machine gun 
may be traversed independently of the turret. For complete operating 
information of the cal. .50 machine gun, refer to FM 23-65. 



Section XLIII 

ARMAMENT OPERATING INSTRUCTIONS 

239. PLACING THE 90-MM GUN IN FIRING POSITION. 

a. Remove muzzle and breech covers. 

b. Disengage the gun traveling lock, pull release spring down on 
gun traveling lock, then elevate the gun. Detach tie rod from lock 
by withdrawing pin. The gun traveling lock is then latched to the 
rear hull of the gun motor carriage (fig. 249). 

c. Pull hand lever up, which in turn releases the cradle traveling 
lock body; then elevate the gun in order to disengage the cradle lock 
from the hook on the cradle (fig. 248). 

<1. Disengage turret lock by turning the handle, pulling it out, and 
rotating one-quarter turn clockwise (fig. 250). 

240. INSPECTION BEFORE FIRING. 

a. Check Oil Level in Recoil Cylinder. To check oil level, 
level the gun mount with elevation quadrant and remove both the 
front and rear top cylinder plugs. Elevate the gun 50 mils. The 
oil level should reach the top of the rear hole. Add oil as required. 
Recoil mechanism uses special recoil oil (Spec. AXS-808) which 
will be used at all temperatures. 

b. Check path of recoil to make sure it is free from all obstruc- 
tions. 

c. Open breech and return operating handle to latched position. 
Inspect bore of gun for cleanliness and defects. 

d. Boresighting. Refer to paragraph 251. 

241. TRAVERSING TURRET. 

a. Description. The hydraulic turret traversing mechanism en- 
ables the operator to traverse the turret quickly and accurately with 
a minimum of effort. It permits quick reversal for changing targets. 

It permits slow rotation in either direction for following a stationary 
target when gun motor carriage is in motion or when gunner is making 
fine adjustment with telescopic sight. Through a single hand grip, the 
gunner can keep guns accurately sighted on a stationary or moving 
target when the gun motor carriage is in motion. 
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Figure 248 — Cradle Traveling Lock — Locked Position 

b. Power Operation. Before traversing turret by means of the 
hydraulic traversing mechanism, make sure personnel are clear of 
rotating parts. Move traverse shift lever (fig. 250), in front of gun- 
ner and under gear mechanism, to the power position (pull lever up 
toward top of turret). It may be necessary to slightly turn the 
manual traverse control handle (fig. 251) on top of gear mechanism 
to engage gears. Turn traversing motor switch (fig. 253) to the “ON” 
position to start electric drive motor. Disengage turret lock. NOTE: 
It is important to have turret lock completely disengaged before tra- 
versing turret, and to lock in position if need for traversing is com- 
pleted. The power traverse control handle (fig. 250) on the traverse 
pump to the right of the gun elevating handwheel controls the speed 
and direction of the turret rotation. To traverse turret to the right, 
turn the power traverse control handle so the top is to the right. To 
traverse turret to the left, turn the power traverse control handle so 
the top is to the left. To increase the traverse speed, turn the power 
traverse control handle farther to the right or left, depending upon the 
direction of the traverse desired. To stop turret traverse, release 
power traverse control handle or bring it to the upright or neutral 
position. Turret rotation can be reversed instantly without damage 
to the fluid power mechanism. 
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Figure 249 — Gun Traveling Lock — Latched Position 
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Figure 251 --Elevating Mechanism 



c. Manual Operation (fig. 250). If electric power fails or if 
hydraulic traverse system will not operate due to some other cause, 
the turret can be rotated by the manual traverse control handle 
located on top of the gear mechanism to the right of the gunner’s seat. 
Disengage turret lock (fig. 250). Move gearshift lever under gear 
mechanism to the manual position (turn lever down toward turret 
floor). It may be necessary to slightly turn the manual traverse con- 
trol handle on top of the gear mechanism to engage gears. The 
manually operated gears are then engaged with the turret ring gear 
and pinion. Grip the manual traverse control handle and its associate 
lever on top of the gear mechanism in front of the gunner to release 
brake in gear box. Turn manual traverse control handle to the right 
or clockwise to rotate turret clockwise, and to the left or counterclock- 
wise to rotate turret counterclockwise. The rate of speed of turret 
operation is dependent upon the speed at which handle is operated. 
If the manual traverse control handle turns freely and fails to move 
the turret, the shift lever under the gear mechanism is in power 
traverse position, and should be moved to manual traverse position. 

242. ELEVATING AND DEPRESSING THE GUN. 

a. The gun is elevated or depressed by turning the elevating 
handwheel located on the right side of the mount (fig. 251). Maxi- 
mum elevation is 30 degrees and maximum depression is 10 degrees. 
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Figure 252— Turret — General View 
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Figure 253 — Control Box Installation 

b. An elevation quadrant is located on the top right side of the 
mount and gives position of the gun in elevation (fig. 252). Refer 
to paragraph 249 for information on its operation. 

c. To reduce the effort required to elevate or depress the gun, a 
spring equilibrator is mounted on the left side of the mount (fig. 254). 

243. OPERATING THE BREECH MECHANISM. 

a. Opening Breech. To open breech, grasp the grip portion of 

the breech operating handle and press the handle down until the ex- 
tractors lock the breech in open position. CAUTION: Keep hands 

out of gun when breech is open. Return breech operating handle to 
the closed position immediately after opening breech in order to avoid 
injury to personnel and mechanism. 

b. Loading the Gun. 

(1) Before loading, examine the bore of the gun to see that it is 
clear and free from foreign material. 

(2) To load the gun, impel the round into the chamber with 
sufficient force to cause the flange of the cartridge case to drive the 
extractors forward and automatically close the breech. The loader’s 
hand should be moving upward as he shoves the projectile home in 
order to clear breechblock as it is automatically closed. 
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Figure 254 — CquUibrator 
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Figure 255 — Cradle Traveling Lock — Unlocked Position 



c. Closing Breech. 

(1) Manual Operation. Press the extractors forwarded with 
the base of an empty cartridge case or a block of wood. The breech- 
block is then free to move to its closed position. CAUTION: Do riot 
use hands to release extractors. Make sure operating handle is in 
latched position. 

(2) Semiautomatic Operation. Under ordinary circumstances 
it will be necessary to manually open the breech only at the start of 
firing operations. A cam on the gun mount contacts the breech op- 
erating crank during the counter-recoil action of the recoil mechanism, 
opens the breech, and extracts the empty cartridge case. 

244. FIRING THE GUN. 

a. Throw the firing switch to the “ON” position (fig. 253). The 
gun may be fired electrically by means of a firing trigger on the 
traverse control handle. If the round fails to fire, do not open the 
breech. The firing mechanism may be recocked by hand by pushing 
downward on the hand cocking lever on the right side of the breech 
ring. If the click of the firing pin is not heard, the firing trigger 
should be depressed to note if the solenoid operates. If the solenoid 
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Figure 256 — Gun Traveling Lock — Unlatched Position 



does not operate, the gun may be fired manually by depressing a 
pedal located on the turret floor in front of the gunner (fig. 250). 

b. If the gun fails to Are after check in subparagraph a above, the 
position of the safety lever should be checked. The failure to fire 
may be due to the gun staying out of battery position, failure of the 
firing mechanism, failure of the breech to close, or defective ammuni- 
tion. If the gun is in battery, recock by means of the cocking lever 
on the right side of the breech, and attempt to fire (fig. 250). If the 
gun still fails to fire after three attempts, wait 30 seconds before 
opening the breech and remove the round, reload, and attempt fire 
again. 



245. PLACING THE GUN IN TRAVELING POSITION. 

a. Push safety lever down to its “SAFE” position. This locks the 
firing shaft in position so that gun cannot be fired. 

b. Clean and lubricate the gun, and install breech and muzzle 
covers. 
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€. The gun can be locked in one of two positions depending upon 
whether or not it will be needed for immediate use. For immediate 
use, use the cradle traveling lock which can be op>erated from inside 
the turret. If the vehicle is going to be moved over a comparatively 
long distance and gun will not be needed use the gun tube traveling 
lock. 

< 1 , Lock the turret in traveling position by pulling, turning, and 
rotating the handle one-quarter turn counterclockwise (fig. 250). 



Section XLIV 

SIGHTING AND FIRE CONTROL EQUIPMENT 

246. CHARACTERISTICS. 

a. The sighting and fire control equipment for the 90-mm gun 
motor carriage M36B2 includes the telescope mount M64 with tele- 
scope M76F or M76D with instrument lights M33 or telescope M70P 
with instrument light M39C, telescope mount M69 with panoramic 
telescope M12 and instrument light M31, elevation quadrant M9 
with instrument light M30, the fuze setter M14, the gunner's quadrant 
Ml and the periscope M6. 

247. TELESCOPE MOUNT M64 WITH TELESCOPE M76F, 
M76D, OR M70P. 

a. The telescope mount and telescope (fig. 257) are used for 
direct aiming of the 90-mm gun M3. They are mounted on the right- 
hand side of the gun cradle and move with the gun. Windows in the 
telescope provide for illumination of the reticle pattern. 

b. To operate the mount with any of the telescopes, bring the 
image of the target to the point on the reticle (fig. 258), representing 
the required range and deflection, by rotating the elevating hand- 
wheel and traversing the carriage. The gunner’s eye should be 
approximately 1 Va inches from the telescope eyelens when observing. 
For night observing, turn the rheostat knob on the end of the instru- 
ment light until the reticle pattern is seen clearly. 

248. TELESCOPE MOUNT M69 WITH PANORAMIC TELE- 
SCOPE M12. 

a. The panoramic telescope M12 (fig: 259) and telescope mount 
T104E1 (M69) are used for laying the 90-mm gun in azimuth for 
indirect fire. The reticle pattern seen when looking through the pan- 
oramic telescope is shown in figure 260. The line of sighting can be 
elevated or depressed by the elevation knob at the top of the tele- 
scope. Coarse and fine indexes indicate the normal (zero elevation) 
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Figure 257 — Telescope M76F 
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position. The line of sighting is moved in azimuth by the azimuth 
worm knob. A throw-out lever, when depressed, permits rapid motion 
of the azimuth worm. The azimuth scale (100-mil intervals) is 
supplemented by the azimuth micrometer (10-mil intervals). The 
micrometer index can be set for deflection right (R) or left (L) on 
the deflection scale. The elevation scale and micrometer on the tele- 
scope mount must be set to the same elevation as the gun before 
setting in azimuth, in order to compensate for errors in azimuth when 
the trunnions are out of level. A longitudinal level (angle of site) 
and a cross-level indicate when the azimuth scale is in a horizontal 
plane. 

b. To operate the instrument, set the azimuth of the target with 
respect to the aiming point on the azimuth scale and micrometer. Set 
the deflection by rotating the azimuth micrometer index in the proper 
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Figure 259 — Panoramic Telescope Ml 2 
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Figure 260 — Reticle Pattern of Panoramic Telescope Ml 2 

direction through the required number of mils as indicated on the 
deflection scale. Rotate the azimuth knob until the original microm- 
eter reading is indicated opposite the new position of the micrometer 
index. Maintain the angle of site scale and micrometer at normal 
(3). Transfer the elevation angle of the gun from the elevation 
quadrant to the elevation scale and micrometer on the mount, using 
the elevating knob. Keeping the telescope mount leveled longitu- 
dinally and cross-leveled by means of the rocker knob and the cross- 
leveling knob, traverse the gun carriage until the vertical cross hair 
in the reticle falls on the aiming point. It may be necessary to rotate 
the elevation knob on the telescope in order to bring the aiming point 
within the field of view. 

249. ELEVATION QUADRANT M9. 

a. The elevation quadrant M9 (fig. 261) is used to lay the 90- 
mm gun in elevation for indirect fire. 

b. To lay the gun in elevation, set the elevation angle on the 
coarse scale (100-mil intervals) and on the micrometer (1-mil inter- 
vals). The quadrant has two scales and two micrometer indexes. Use 
the micrometer index on the side corresj>onding to the scale in use. 
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Figure 262 — Periscope M6 — Rear View 



250. FUZE SETTER M14. 

a. The fuze setter M14 is used as a hand wrench to set the fuzes. 
After the fuze safety pin has been removed, place the wrench on the 
fuze, with the tapered side of the hole fitting the fuze. Engage the 
key in the slot of the fuze and turn the handle clockwise (increasing 
direction) until the index mark on the fuze alines with the required 
time setting on the fuze scale. Use care in removing the wrench to 
avoid changing the setting. 

251. BORE SIGHTING. 

a. The purpose of the bore sighting operation is to test the aline- 
ment of the sighting equipment for parallelism with the bore of the 
gun. For expediency, it may be performed by sighting on a well de- 
fined object at least 1,000 yards distant. 

b. Open the breech of the gun, and while looking through the 
barrel, aline the gun on the distant object. With the telescope M76D, 
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Figure 263 — Gunner's Quadrant M7 



or M70P in position in its mount, observe through the eyepiece and 
note the position of the cross on the reticle with respect to the aiming 
point. If they do not coincide, move the line of sighting of the tele- 
scope with the adjusting knobs on the rear of the mount until coin- 
cidence is obtained. In boresighting the M76F, it is necessary to 
bore sight on the intersection of the center line dashes extended 
through the horizontal portion of the bore sight cross. This is done 
to eliminate the lateral jump incorporated into telescope reticle. 

c. To bore sight the panoramic telescope M12, proceed in the 
following manner: 

(1) Set the azimuth scale and micrometer to read zero simul- 
taneously. 

(2) With the gun bore sighted on the aiming point, read the ele- 
vation angle on the elevation quadrant. Transfer this angle to the 
elevation scale and micrometer on the mount. 

(3) Keep the mount cross-leveled, using the cross-leveling knob. 

(4) Observe through the panoramic telescope, and bring the 
target into the field of view, using the elevation knob on the telescope. 

(5) If the vertical cross hair on the reticle falls on the aiming 
point, the line of sighting is laterally parallel to the gun bore and 
nothing further is to be done. 
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(6) If the vertical cross hair does not fall on the aiming point, 
shift the panoramic telescope in its socket by loosening the headless 
locking screws in the telescope socket and adjusting the tangent 
screws until coincidence is obtained. Tighten the headless locking 
screws. 

252. PERISCOPE M6. 

a. The f)eriscope M6 (fig. 262) is used by the driver and assistant 
driver of the vehicle for observation from the interior of the tank. 
The periscope is secured in a holder by a latch mechanism and a lock- 
ing knob. The heads of these periscopes are constructed of plastic 
material so they will shatter into small pieces if struck by a projectile. 
The heads are secured to the periscope body with an eccentric mecha- 
nism which is so arranged that the heads are readily replaced with 
the spare heads which are provided. 

b. To remove the periscope from the holder, open the latch on 
the front of the holder and loosen the locking knob on the front of 
the periscope. Pull the periscope straight out of the holder. 

c. To remove the head from the periscope body, turn the two ec- 
centric assemblies located on the sides and upper part of the periscope 
body until the head clamp is completely disengaged from the latches 
of the eccentric mechanism. Lift the head from the periscope body. 
When replacing the head, position it on the top of the periscope body 
with the window facing the front side of the periscope. Turn the 
eccentric assemblies until the reference arrow on each eccentric 
matches the corresponding arrow on the periscope body. See that 
the handles of the eccentric mechanism lie flat on the sides of the 
periscope body. 

d. To operate the periscope, grasp the sides of the periscope and 
rotate, elevate, or depress the holder and periscope until the desired 
panorama is brought into the field of view. 

253. GUNNER’S QUADRANT Ml. 

a. The gunner’s quadrant Ml (fig. 263) is used to lay the 90-mm 
gun in elevation for indirect fire. 

b. The gunner’s quadrant is used for the same purpose as the ele- 
vation quadrant; however, it is used when greater accuracy is needed 
since it is capable of reading to 1/10 of an inch. 



Section XLV 

AMMUNITION 

254. AUTHORIZED AMMUNITION. 

a. Ammunition authorized for the 90-mm gun M3 is listed in the 
table below. Standard nomenclature, which completely identifies the 
ammunition, is used in the listing. 
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AUTHORIZED AMMUNITION 


NOMENCLATURE 


Amox. WT. 
OF raOJiCTILE 
AS FIRED (Ibl 


ACTION 

OF 

FUZE 


S«rvic« Ammunition t 


SHELL, fixed, HE, M71, smokeless, w/fuze, TSQ, 
M55A3, for 90>mm guns Ml, M2, M3, and T8 


23.29 


Time to 25 
sec, and SQ 


SHELL, fixed, HE, M71, smokeless, w/suppl chg and 
fuze, PD, M51A4, 0.05-sec delay, for 90-mm guns 
Ml, M2, M3, and T8 


23.20 


SQ and O.OS 
sec delay 


SHELL, fixed, HE, M71, smokeless, w/fuze, PD, 
M51A4, 0. OS-sec delay, for 90-mm guns Ml, M2, 
M3, and T8 


23.29 


SQ and O.OS- 
sec delay 


SHELL, fixed, HE, M71, smokeless, w/fuze, PD, 
M48A2, 0. OS-sec delay, for 90-mm guns Ml, M2, 
M3, and T8 


23.29 


SQ and O.OS- 
sec delay 


SHELL, fixed, HE, M71, smokeless, w/fuze, PD, 
M48A1, O.OS-sec delay, for 90-mm guns Ml, M2, 
M3, and T8 


23.29 


SQ and O.OS- 
sec delay 


SHELL, fixed, HE, M71, smokeless, w/fuze, PD, 
M48, O.OS-sec delay, for 90-mm guns Ml, M2, M3, 
and T8 


23.29 


SQ and O.OS- 
sec delay 


SHELL, fixed, HE, M71, flashless, w/fuze, PD, M48A2, 
O.OS-sec delay, for 90-mm guns Ml, M2, M3, and T8 


23.29 


SQ and O.OS- 
sec delay 


SHELL, fixed, HE, M71, fiashless, w/fuze, PD, M48, 
0.05-scc. delay, for 90-mm guns Ml, M2, M3, and T8 


23.29 


SQ and O.OS- 
sec delay 


SHELL, fixed, HE, M71, smokeless, w/suppl chg and 
fuze, PD, M51A4, 0.15-scc delay, for 90-mm guns 
Ml, M2, M3, and T8 


23.20 


SQ and O.lS- 
sec delay 


SHELL, fixed, HE, M71, smokeless, w/fuze, PD, 
MS1A4, 0.15-sec delay, for 90-mm guns Ml, M2, 
M3, and T8 


23.29 


SQ and O.lS- 
sec delay 


SHELL, fixed, HE, M71, smokeless, w/fuze, PD, 
M48A2, O.lS-sec delay, for 90-mm guns Ml, M2, 
M3, and T8 


23.29 


SQ and O.lS- 
sec delay 


SHELL, fixed, HE, M71, smokeless, w/fuze, PD, 
M48A1, O.lS-sec delay, for 90-mm guns Ml, M2, 
M3, and T8 


23.29 


SQ and O.lS- 
sec delay 


SHELL, fixed, HE, M71, flashless, w/fuze, PD, M48A2, 
O.lS-sec delay, for 90-mm guns Ml, M2, M3, and T8 


23.29 


SQ and O.lS- 
sec delay 


SHELL, fixed. HE, M71, flashless, w/fuze, PD, M48A1, 
O.lS-sec delay, for 90-mm guns Ml, M2, M3, and T8 


23.29 


SQ and O.lS- 
sec delay 
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AUTHORIZED AMMUNITION- 


— Contd. 




APftOX. WT. 

NOMINCLATUtE Of PtOJECTILE 

AS FItED (Ibl 


ACTION 

OF 

FUZE 


Sarvica Ammunifionf — Contd. 


PROJECTILE, fixed, APC-T, M82, 2,800-ft/scc, fiashless, 
for 90-mm guns Ml, M2, M3, and T8 


24.11 


Delay 


PROJECTILE, fixed, APC-T, M82, 2,600-ft/sec, smoke- 
less. w/fuze, BD. M62, for 90-mm guns Ml, M2, 
M3, and T8 


24.11 


Delay 


SHOT, fixed, AP-T, M77, smokeless, for 90-mm guns 
Ml, M2, M3, and T8 


23.40 


None 


SHOT, fixed, AP-T, M77, flashless, for 90-mm guns 
Ml, M2, M3, and T8 


23.40 


None 


Practice Ammunition 


SHELL, fixed, TP, M71, smokeless, for 90-mm guns 
Ml, M2, M3, and T8 


42.04 


Inert 


SHELL, fixed, TP, M71, flashless, for 90-mm guns 
Ml, M2, M3, and T8 


42.04 


Inert 


Blonk Ammunition 


AMMUNITION, blank, for 90-mm guns 


— 


— 


Drill Ammunition 


CARTRIDGE, drill, M12, w/fuze, dummy, M44A2, 90-mm 
guns* 


— 


Inert 



AP-T — armor-piercing with tracer 
APC-T — armor-piercing-capped with tracer 
BD — base detonating 
chg — charge 
ft — feet 

HE — high explosive 



PD — point detonating 
sec — seconds 
SQ — superquick 
suppl — supplemen ary 
TP — target-practice 
TSQ — time and superquick 



fin addition to items listed below, FUZE, CP, M78 and BOOSTER M2 5 are issued separately 
for assembly in the field to HE Shell M71. Different lots of fuzes are manufactured with non- 
delay, or 0.25-sec delay action. Nondelay fuzes are identified by the white tip on the nose. 
Fuzes must be assembled to the M71 shell by Ordnance personnel or under direction of Ordnance 
personnel, in accordance with instructions issued in technical bulletins. 



* Manufacturing alternatives of this cartridge may be stamped M12B1 or M12B2. The 
M12B1 cartridge is made of malleable iron. The M12B, like the M12, is made of bronze but 
is fitted with an inert mechanical time fuze M43A2. 



255. PREPARATION FOR FIRING. 

a. Except for adjusting the fuzes listed in the following paragraph 
for the required action, components of the rounds for this gun are 
ready for firing as assembled, upon removing packing material. 
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256. FUZES REQUIRING ADJUSTMENT. 

a. M48-gerie8 Fuzes. These fuzes, which are alike except for 
length of delay and certain design features of the delay mechanism, 
contain two actions, superquick and delay. Functioning depends 
upon the setting of the fuze. However, both actions are initiated on 
impact, and design is such that if the fuze is set for superquick action 
and this action fails, the shell will function with delay action rather 
than become a “dud.” To provide for adjustment, there are on the 
side of the fuze near the base, a slotted “setting sleeve” and two regis- 
tration lines, one marked “SQ” (superquick), and the other marked 
“DELAY.” The fuze is set “SQ,” as shipped. To set for delay action, 
the setting sleeve must be turned so that the slot is alined with 
“DELAY.” (A delay pellet incorporated in the delay action train 
provides for the delay action.) The setting may be made or changed 
at will with a screwdriver or similar instrument. This can be done 
in the dark by noting the position of the slot parallel to the fuze 
axis for “SQ,” and at right angles thereto for “DELAY.” 

b. Point Detonating Fuze M51A4. This is essentially the fuze 
M48A2 with a booster assembled to it and handled as a unit with the 
fuze. When assembled to the shell, the fuze is similar in appearance 
(except as to marking), and in action, to the M48-series fuzes. 
Preparation for firing is the same as described in subparagraph a 
above. 

c. M55A3 Fuze. The M55A3 fuze has two actions, time and 
superquick. The superquick action is always operative and will 
function on impact unless prior functioning has been caused by time 
action. The time train ring graduated for 25 seconds is similar to 
that of other powder time train fuzes. A safety wire extends through 
the fuze to secure the time plunger during shipment. Prior to firing 
with either superquick or time-setting, the safety pull wire must be 
withdrawn from the fuze (pull lower end of the wire from the hole 
and slide wire off the end of the fuze). As shipped, the fuze is set 
safe (S). To obtain superquick action, the graduated time train ring 
may be left at the safety setting or, since the superquick action is 
always operative, turned to a time longer than the expected time of 
flight. If time action is required, the graduated time train ring is set 
for the required time by means of a fuze setter. To prevent extreme- 
ly short time action, an internal safety feature prevents the time ac- 
tion from functioning should the fuze be set for less than 0.4 second. 
Therefore, when setting for time action, the setting should always be 
greater than this minimum of 0.4 second. NOTE: Rounds prepared 
for firing but not fired should be restored to the original condition 
( including safety devices) and packing. Such rounds should be used 
first in subsequent firings in order to keep opened packings to a 
minimum. 
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d. PrecaulionB to Be Observed in Firing M48- and MSS-series 
Fuzes. If M48- and MS 5-series fuzes are fired during extremely 
heavy rainfall, particularly with high-velocity cannon, premature 
functioning may occur which will result in an air burst. The rainfall 
necessary to cause such malfunctioning is difficult to define in prac- 
tical terms but compares with the exceedingly heavy downpours com- 
monly occurring during summer thundershowers in the United States. 
The nature of the apparent deficiency of the fuzes is such that it can- 
not be corrected without losing the desired sensitivity of impact at 
the target. In the case of M48-series fuzes, occurrence of premature 
may be prevented when firing under the conditions described above 
by setting the fuze for delay action, making the superquick action in- 
operative. The M54 fuze cannot be remedied, however, since the 
superquick action is always operative. 
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Section XLVI 

SHIPMENT AND LIMITED STORAGE 

257. GENERAL INSTRUCTIONS. Preparation for domestic ship- 
ment of the vehicle is the same as preparation for limited storage. 
Preparation for shipment by rail includes instructions for loading 
and imloading the vehicle, blocking necessary to secure the vehicle on 
freight cars, clearance, weight, and other information necessary to 
properly prepare the vehicle for rail shipment. For more detailed 
information and for preparation for indefinite storage, refer to AR 
850-18 and FM 9-25. 

258. PREPARATION FOR LIMITED STORAGE OR DOMESTIC 
SHIPMENT. 

a. A vehicle to be prepared for limited storage or domestic ship- 
ment is one temporarily out of service for less than 30 days, or a 
vehicle that must be ready for operation on call. If the vehicle is to 
be indefinitely stored after shipment by rail, it will be prepared for 
such storage at its destination. 

b. If the vehicle is to be placed in limited storage, take the fol- 
lowing precautions. 

(1) Lubrication. Completely lubricate the entire vehicle (par. 
35). 

(2) Batteries. Check batteries and terminals for corrosion and, 
if necessary, clean and thoroughly service batteries (par. 172). 

(3) Road Test. The preparation for limited storage will include 
a road test of at least 5 miles, after the battery and lubrication serv- 
ices, to check on general condition of the vehicle. Correct any de- 
fects noted in the vehicle operation, before the vehicle is stored or 
note on a tag attached to the steering levers, stating the repairs 
needed or describing the condition present. A written report of these 
items will then be made to the officer in charge. 

(4) Fuel in Tanks. It is not necessary to remove the fuel from 
the tanks during temporary storage or shipment within the United 
States, nor to label tanks under Interstate Commerce Commission 
Regulations. Leave fuel in the tanks except when storing in locations 
where fire ordinances or other local regulations require removal of all 
gasoline before storage. 

(5) Breech Mechanism. When possible, partially disassemble 
the breech mechanism and dip, spray, or brush the parts with rust 
preventive compound (light). Assemble the breech mechanism. 
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( 6 ) Gun Tube (M18). Clean the bore of the 90-mm gun with 
dry cleaning solvent and thoroughly dry. Swab the bore with rust 
preventive compound (light). Seal the muzzle with non-hygroscopic 
adhesive tape. Install the muzzle cover, if available, and seal with 
non-hygroscopic adhesive tape. If a muzzle cover is not available, 
wrap waterproof barrier wrapping paper over the tape and seal with 
non-hygroscopic adhesive tape. 

(7) Exterior of Vehicles. If practicable, remove rust appear- 
ing on the vehicle exterior with flint paper. Repaint painted surfaces 
whenever necessary to protect wood or metal. Coat exposed polished 
metal surfaces susceptible to rust with rust preventive compound 
(light). Close firmly all doors, hatches, and vision slots. Make sure 
paulins are in place and firmly secured. Leave rubber mats, such as 
floor mats, where provided, in an unrolled position on the floor. 
Equipment such as pioneer tools and fire extinguishers will remain in 
place in the vehicle. For treatment of small arms carried on or 
within vehicles, refer to the pertinent technical manuals. 

(8) Inspection. Make a systematic inspection, just before ship- 
ment or temporary storage, to insure all above steps have been cov- 
ered and that the vehicle is ready for operation on call. Make a list 
of all missing or damaged items and attach it to one of the steering 
levers. Refer to ‘‘Before-operation Service” (par. 38). 

(9) Brakes. Release brakes and chock the tracks. 

e. Inspections in Limited Storage. When vehicle is placed in 
limited storage, inspect the batteries weekly. If water is added to 
the batteries when freezing weather is anticipated, recharge the bat- 
teries with a portable charger or remove them for charging. Do not 
attempt to charge the batteries by running the auxiliary generator. 
Remove any rust from vehicle with flint paper. 

259. LOADING AND BLOCKING FOR RAIL SHIPMENT. 

a. Preparation. In addition to the preparation described in par- 
agraph 268, when Ordnance vehicles are prepared for domestic ship- 
ment, the following preparation and precautions will be taken: 

(1) Exterior. Cover the body of the vehicle with a canvas 
cover ordinarily supplied as an accessory. 

(2) Batteries. Disconnect the batteries to prevent their dis- 
charge by vandalism or accident. This may be accomplished by dis- 
connecting the positive lead, taping the end of the lead, and tying it 
back away from the battery. 

(3) Marking Cars. All cars containing Ordnance vehicles must 
be placarded “DO NOT HUMP.” 
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Figure 264 — Blocking Requirements for Rail Shipment 
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b. Placing Vehicle on Car. 

( 1 ) Types of Cars. Ordnance vehicles may be shipped on flat 
cars, end-door box cars, side-door cars, or drop-end gondola cars, 
whichever type is the most convenient. 

(2) Facilities for LtOADING. Whenever possible, load and un- 
load vehicle from open cars, using permanent end ramps and span- 
ning platforms. Movement from one flat car to another along the 
length of the train is made possible by cross-over plates or spanning 
platforms. If no permanent end ramp is available, an improvised 
ramp can be made from railroad ties. Vehicle may be loaded in a 
gondola car without drop ends by using a crane. 

(3) Brake Wheel Clearance. If a flat car is used, position 
the vehicle with a railroad brake wheel clearance of at least 6 inches 
(A, fig. 264). When more than one vehicle is loaded on car, locate 
vehicle on the car in such a manner as to prevent the car from carry- 
ing an unbalanced load. Apply the brakes and place the transmis- 
sion in low gear. 

o. Securing Vehicles. In securing or blocking a vehicle, three 
motions, lengthwise, sidewise, and bouncing must be prevented. There 
are two approved methods of blocking the vehicles on freight cars, as 
described below. 

(1) Method One. Place four blocks (B, fig. 264), one to the 
front and one to the rear of each track. Nail the heel of each block 
to the car floor with five 40-penny nails. Nail the portion of each 
block which is under the track to the Tar floor with two 40-penny 
nails. Locate three blocks (C, fig. 264) on each side of the vehicle 
on the outside of each track. Nail each block to the car floor with 
three 40-penny nails. These blocks may be located on the inside of 
the tracks if conditions warrant. 

(2) Method Two. Place two blocks (F, fig. 264), one to the 
front and one to the rear of the tracks. These blocks are to be at 
least as long as the over-all width of the vehicle at the car floor. 
Locate eight blocks (G) against the blocks (F) to the front and to 
the rear of each track. Nail the lower block to the floor with three 
40-penny nails and the top block to the lower block with three 40- 
penny nails. Install blocks (C) as described in step (1) above. 



cL Shipping Data. 

Length, over-all 293 Vs in. 

Width, over-all 120 in. 

Height, over-all 123 ^ in. 

Area of car floor occupied per vehicle 245 sq ft 

Volume occupied per vehicle 2,5 lieu ft 

Shipping weight per vehicle 66,000 lb 
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Section XLVIl 

REFERENCES 

260. PUBLICATIONS INDEXES. The following publications 
indexes should be consulted frequently for latest changes to or re- 
visions of the publications given in this list of references and for new 
publications relating to materiel covered in this manual: 

Introduction to Ordnance Catalog (explains SNL 

system) ASF Cat. ORD 1 IOC 

Ordnance publications for supply index (index to 

SNL^s) ASF Cat. ORD 2 OPSI 

Ordnance major items and combinations, and per- 
tinent publications (alphabetical listing of Ord- 
nance major items and combinations with pub- 
lications pertaining thereto) (supersedes volume 
1 of OFSB 1-1) SB 9-1 

List and index of War Department Publications 
(lists FM’s, MR’s, MTP’s, MWO’s, RR’s, SB’s, 

TM’s, TR’s, T/O & E’s, T/BA’s, T/A’s, TCs, 

WDLO’s, WDTB’s, firing tables and charts, 
forms, new AR’s, changes and revisions, person- 
nel classification tests, and pamphlets) FM 21-6 

List of training films, film strips and film bulletins 
(lists TF’s, FS’s, and FB’s by serial number and 
subject) FM21-7 

Military training aids (lists graphic training aids, 

models, devices, and displays) FM 21-8 

261. STANDARD NOMENCLATURE LISTS. 

a. Vehicle. 

Carriage, motor, 90-mm gun, M36B2 SNL G-237 

b. Maintenance. 

ORD 5, Antifriction bearings and related items SNL H-12 

ORD 5, Cleaning, preserving and lubrication 
materials, recoil fluids, special oils, and 
miscellaneous related items SNL K-1 

ORD 5, Elements, oil filter SNL K-4 

ORD 5, Lubricating equipment, accessories, 

and related dispensers SNL K-3 
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ORD 5, Miscellaneous hardware 

ORD 5, Soldering, brazing and welding mate- 
rials, gases and related items 

ORD 5, Standard hardware 

Tools, maintenance, for repair of automotive 
and semiautomotive vehicles: 

ORD 6, Tool-sets (special), motor vehicles 

ORD 6, Tool-sets (common), specialists’ and 
organizational 

c. Ammunition, 

ORD 11, Ammunition, fixed and semifixed, in- 
cluding subcaliber, for pack, light and me- 
dium field, aircraft, tank and antitank artil- 
lery, including complete round data 

ORD 1 1, Ammunition, blank, for pack, light 
and medium field, aircraft, tank, and anti- 
tank artillery 

ORD 11, Ammunition instruction material for 
pack, light and medium field, aircraft, tank, 
and antitank artillery 

d. Armament. 

Gun, 90-mm M3 and T15 

90-mm gun mount M4 (T8) and Mount, com- 
bination gun, T99, T99E1 and T99E2 

Gun, machine, cal. .30, Browning, M1917A4, 
fixed and flexible; M 19 19 AS, fixed and 
M1916A6, flexible; Ground mounts 

Gun, machine, cal. .50, Browning, M2, heavy 
barrel, fixed and flexible; Ground mounts 

e. Sighting Equipment. 

Light, instrument, M30, M31, M32, M33, and 
M39C 

Mount, telescope, T104E1 (M69) 

Quadrant, elevation, M9 

Periscope, M6 

Telescope, M76F and M70P 

Telescope, panoramic, M12 
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SNL R-1 



SNL R-5 



SNL R-6 



SNL C-69 
SNL D-39 



SNL A-6 
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SNL F-205 
SNLF-311 
SNLF-281 
SNL F-235 
SNL F-235 
SNLF-214 
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262. EXPLANATORY PUBLICATIONS, 
a. Fundamental Principles. 

Automotive electricity 

Ammunition inspection guide 

Ammunition, general 

Artillery ammunition 

Auxiliary fire-control instruments (field glasses, 
eyeglasses, telescopes and glasses) 

Ballistic data, performance of ammunition 

Basic maintenance manual 

Browning machine gun, cal. .30, HB, M1919A4 
(mounted in combat vehicles) 

Browning machine gun, cal. .50, HB, M2 
(mounted in combat vehicles) 

Care and maintenance of ball bearings 

Cooling system: vehicles and powered ground 
equipment engines 

Driver’s manual 

Driver selection and training 

Electrical fundamentals 

Instruction guide, small arms data 
Maintenance and care of shop tools 
Military motor vehicles 

Motor vehicle inspections and preventive 
maintenance service 

Ordnance service in the field 

Qualifications in arms and ammunition training 
allowances 

Radio fundamentals 

Range regulations for firing ammunition for 
training and target practice 

Small arms ammunition 

Standard military motor vehicles 

Storage batteries — lead-acid type 

The radio operator 

Targets, target materials, and rifle range con- 
struction 

718819 0 - 46 - 33 

Digitized by Google 



TM 10-580 
TM 9-1904 
TM 9-1900 
TM 9-1901 

TM 9-575 
TM 9-1907 
TM 37-250 

FM 23-50 

FM 23-65 
TM 37-265 

TM 9-2858 
TM 21-305 
TM 2 1-300 
TM 1-455 
TM 9-2200 
TM 9-867 
AR 850-15 

TM 37-2810 
FM 9-5 

AR 775-10 
TM 11-455 

AR 750-10 
TM 9-1990 
TM 9-2800 
TM 9-2857 
TM 11-454 

TM 9-855 
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b. Armament. 

90-mm gun M3 mounted in combat vehicles ... TM 9-374 
Browning machine gun, caliber .30 HB, 



M1919A4 (mounted in combat vehicles) FM 23-50 
Browning machine gun, caliber, .50 HB, M2 

(mounted in combat vehicles) FM 23-65 



c. Maintenance and Repair. 

Cleaning, preserving, lubricating and welding 



materials and similar items issued by the 

Ordnance Department TM 9-850 

Maintenance and care of pneumatic tires and 

rubber treads TM 31-200 

Ordnance maintenance: Electrical equipment 

(Delco-Remy) TM 9- 182 5 A 

Ordnance maintenance: Electrical equipment 

(Auto-Lite) TM 9-1825B 

Ordnance maintenance: Fire Extinguishers . TM 9-1799 

Ordnance maintenance: General Motors twin 
Diesel 6-71 power plant for medium tanks 
M3A3, M3A5, and M4A2 TM 9-1750G 



Ordnance maintenance: Hull and turret, elec- 



trical system, track and suspension for 
3-inch gun motor carriages MIO and MlOAl TM 9-1750L 
Ordnance maintenance: Hydraulic traversing 
mechanism (oilgear) for medium tank M4 

and modifications TM 9-173 IG 

Ordnance maintenance: Power train unit, 

1-piece differential case, for medium tanks 
M3, M4 and modifications, and related gun 

motor carriages TM 9-1750B 

Ordnance maintenance: Speedometers, ta- 
chometers, and recorders TM 9- 182 9 A 

d. Protection of Materiel. 

Camouflage FM 5-20 

Chemical decontamination company FM 3-70 

Decontamination TM 3-220 

Decontamination of armored force vehicles ... FM 17-59 

Defense against chemical attack FM 2 1-40 

Explosives and demolitions FM 5-25 

Military chemistry and chemical agents TM 3-215 
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e. Storage and Shipment. 

Ordnance company, depot FM 9-25 

Ordnance packaging and shipping (posts, 

camps, and stations) TM 9-2854 

Ordnance storage and shipment chart, group 

G— Major items SB 9-OSSC-G 

Preparation of unboxed Ordnance materiel for 

shipment SB 9-4 

Protection of Ordnance materiel in open 

storage SB 9-47 

Registration of motor vehicles AR 850-10 



Rules governing the loading of mechanized 
and motorized army equipment, also major 
caliber guns, for United States Army and 
Navy, on open top equipment published by 
Operations and Maintenance Department of 
Association of American Railroads. 

Storage of motor vehicle equipment AR 850-18 
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A 


Pags 


Accelerator 




adjustments 


224, 227 


description 


221 


operation of pedal 


28 


removal and installation 


224 


road test 


117 


Accessories 




after-operation service 


98 


at-halt service 


97 


before-operation service . 


92 


data 




carriage 


10 


gun 


15 


radio interference suppression 445 


run-in procedures 


23 


Accessory outlet 


. 413 


Air bleeder valve 


277 


Air blowers 




description 


232 


inoperative 


126 


Air boxes 


232 



Air cleaners 

after-operation service 
at-halt service 

description and maintenance 

removal and installation 

road test 

auxiliary generator 
generator 
run-in procedures 

Air heater coils 

description 

removal and installation 

Air heater fuel pumps 

description, servicing, and re- 



moval 207 

installation 208 

operation of controls 29 

Air heater switches 

description 238 

removal and installation 238, 413 

Air heaters 

description 232 

ignition trouble 144 



99 

97 

228 

230 

121 

112 

23 

238 

239 
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op>eration of switches 31 

removal and maintenance 236 

Air intake housings 231 

Air intake system 228 

Ammeter 

before-operation service 93 

description, removal, and instal- 
lation 395 

does not show charge 142 

operation 43 

replacement in auxiliary genera- 
tor control box 461 

road test 105 

run-in procedures 25 

Ammeter shunt 143 

Ammunition 

preparation for firing 500 

table of authorized 499 

Antiaircraft gun, cal. .50 123 



Antifreeze, use in cooling system 267 



Armament 

characteristics 478 

operating instructions 480 

Armor 

after-operation service 101 

road test 109, 111 



Auxiliary equipment 

description 55 

removal, installation, and con- 
nection 472 

Auxiliary generator 

description and data 458 

inoperative 142 

installation 461 

maintenance and adjustment 459 

removal 460 

road test 121, 122 

Auxiliary generator control box 461 

Auxiliary generator regulator 

description 462 

removal and installation 463 
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B Po9« 

Basket, description 438 

Batteries 

description, maintenance, and 

testing 386 

operation in cold weather 66 

removal and installation 389 

road test 117 

run-in procedures 23 

testing 139 

trouble shooting 141 

Battery box 

description and removal 415 

installation 416 

Belts, run-in procedures 23 

Blackout driving light 400 

Blackout driving light resistor 401 

Blackout marker lamp replacement 399 
Blocking for rail shipment 506 

Bogie assembly 

road test 110 

run-in procedures 24 

Bond straps, replacement 448 

Bore sighting 496 

Brake control rods, disconnect 319 

Brake operating shaft 

installation 324 

removal 323 

Brake shaft levers * 325 

Brake shoe operating lever 323 

Brake shoes, manual drive 435 



Brakes (See Steering Brakes and 



Parking brakes) 

Breathers, differential 

installation 324 

removal 328 

(See a/so Rocker arm breathers) 

Breech closing spring cylinder as- 
sembly 90 

Breech mechanism 486 

Breech operating shaft bearings 90 

Buttons, operation 

circuit breaker 31 

clutch lock-out 32 
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C 

Capacitors 

data 442, 448 

installation and removal 414, 448 

Carriages 

data 9 

description 5 

differences between models 9 

(See also Vehicle) 

Commander’s control box 

installation 477 

removal 476 

Control base assembly 474 

Circuit breaker 

check 139 

testing 143 

Circuit breaker buttons 31 

Clutch assemblies, road test 115 

Clutch booster, adjustments 289 

Clutch cross shaft rod 

adjustment 289 

installation 287 

removal 286 

Clutch driver disk 

description and removal 296 

inspection and installation 298 

Clutch equalizer 

adjustment and installation 289 

removal 287 

Clutch lock-out control cable 292 

Clutch lock-outs . 292 

Clutch pedal 

description 283 

free travel adjustment 289 

removal and installation 

pedal 284 

rod 285 

road test 119 

Clutch pilot bearing 300 

Clutch release bearing 

description, removal, and inspec- 
tion 299 

installation 300 
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C — Confd. P«9* 

Clutchc* 

description 293 

during-operation service 95 

inspection and installation 295 

removal 294 

road test 106 

run-in test 27 

trouble shooting 134 

Collector ring, road test 120 

Collector ring box 

description and removal 420 

installation 421 

Communications 9, 13 

Compression test 112 

Connectors, inspection . 344 

Cooling system 

cleaning and neutralizing 266 

cold-weather operation 67 

description and servicing 264 

flushing and filling 267 

Corrosion inhibitor 267 

Cradle trunnion bearings 90 

Crankcase 

ventilation 246, 259 

road test 108 

Crankcase ventilator, run-in pro- 
cedures 23 

Cross shaft assembly 

installation 286 

removal 285 

Cylinder heads 

description 169 

gasket replacement 178 

installation 179 

road test 112 



D 

Decontaminator 

after-operation service 99 

before-operation service 95 

road test 124 

Demolition to prevent enemy use 69 

Diesel fuel 63 

Diesel fuel pumps, road test 113 
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Differential 

description 336 

draining 319 

installation 332 

overheating 137 

removal 331 

road test 109, 119 

Differential carrier oil tube 311 

Doors 

description 

driver’s 449 

escape 456 

fighting compaitment floor 456 

installation 

engine compartment 452 

escape 456 

operation 

driver’s 32 

engine compartment 451 

escape 40 

removal 

engine compartment 452 

escape 456 

replacement 

driver’s 449 

fighting compartment 456 

Drive belts, road test 117 

Driver’s door (See under Doors) 

Driver’s hood, description 59 

Driver’s Permit, •Vehicle Publica- 
tions and Reports 95 

Driver’s seat subfloor 457 

Driver’s seats 37, 456 



Driver’s Trip Ticket and Preven- 
tive Maintenance Service 
Record, W. D. Form No. 48 91 

Drives, before-operation service 92 

Driving compartment light (See 
Lights) 

Dry sump engine lubrication sys- 



tem 

description 258 

servicing 260 



Dry sump fuel supply system (See 
Fuel supply system) 
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Electrical system, trouble shooting 139 

Electrical units, inoperative 143 

Elevating mechanism 

during-operation service 96 

road test 108, 122 

run-in test 27 

Elevation quadrant M9 494 

Engine compartment, road test 115 

Engine compartment floor plates 454 

Engine compartment splash panel 453 

Engine compartment terminal boxes 414 

Engine heater controls 328 

Engine lubricating system 132 

Engine mounting, road test 115 

Engine serial number plates 149 

Engine speeds, synchronizing 227 

Engine warm-up, run-in procedures 25 

Engines 

after-operation service 98, 100 

before-operation service 93 

during-operation service 96 

compression test 178 

idle test 118 

idles unevenly 131 

installation 116 

road test 106, 112, 121 

run-in test 27 

starting at temperatures 

above 40° F 45 

below 40° F 47 

trouble shooting 125 

Equipment 

data (on-vehicle) 13 

general discussion of auxiliary 470 

interphone 470 

preventive maintenance serv- 
ice 94, 102 

road test 123 

service upon receipt 22 

special organizational 71 

Escape door 456 

Exhaust, trouble shooting 130 

Exharust manifolds (See Manifolds) 
Exhaust mufflers (See Mufflers, ex- 
haust) 
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Exhaust pipes, road test 114 

Exhaust system, description 239 

Exhaust tubes 243 

Exhaust valve adjustment 174 

P 

Fan shrouds 



description, removal, and instal- 



lation 269 

road test 113 

Fans 

description, removal and instal- 
lation 273 

road test 113 

Fenders 

after-operation service 101 

at-halt service 97 

before-oF>cration service 94 

description 449 

removal and installation 451 

run-in procedures 24 

Fighting compartment 118 

Fighting compartment floor 456 

Filters 

after-operation service 100 

description 

fuel 191 

oil 262 

removal and installation 

fuel 197 

oil 262 

replacement of element 262 

road test 

air 121 

fuel 114, 121 

run-in procedures 23 

servicing of fuel 193 

Final drive assemblies 

description and removal 326 

inspection 354 

installation 327, 332 

removal 326, 331 

road test 109 

Final road test 124 

Fire extinguisher system 

description and inspection 465 

road test 115 
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Fire extinguishers 




after-operation service 


99 


before-operation service 


92 


description 




fixed 


467 


general 


60 


portable 


465 


inspection of portable 


467 


installation 




cylinders 


467 


pull cables and conduits 


468 


tubes and nozzles 


469 


operation 


62 


removal 




cylinders 


467 


pull cables and conduits 


468 


tubes and nozzles 


469 


road test 


124 


run-in procedures 


23 


Firing solenoid (90-mm gun) 




installation 


437 


removal 


436 


Floor plates 




description 




driver’s seat 


456 


engine compartment 


454 


installation 




driver’s seat 


457 


engine compartment 


454 


Flywheel ring gear 


125 


Fuel 




after-operation service 


98 


at-halt service 


96 


before-operation service 


92 


cold-weather operation 


63 


designations 


149 


road test (auxiliary generator) 


121 


run-in procedures 


. 23 



Fuel filters (See Filters) 



Fuel gage 



before-operation service 93 

description, removal, and instal- 
lation 190 

incorrect or inoperative 145 

operation 

control switch 34 

gage 43 
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Ppg# 

road test 105 

run-in procedures 26 

test operation 133 

Fuel gage tank unit 191 

Fuel injectors (See Injectors, fuel) 

Fuel manifolds 

description, inspection, removal 206 



installation 207 

Fuel pump 

description 202 

inspection 203 

removal and installation 205 

road test 112 

testing 

capacity 204 

pressure 203 

(See a/so Air heater fuel pumps) 

Fuel supply system 

description 182 

insufficient fuel supply 133 

Fuel system, cold- weather opera- 
tion 63 

Fuel tank (auxiliary generator) 
description, cleaning, removing, 

and installation 464 

road test 121 

Fuel tank selector valve 

description 33, 199 

installation 201 

removal 200 

Fuel tanks (engine) 

description and removal 185 

installation 187 

road test 114 

Fuel tubes 202 

Fuze setter M14 496 

Fuzes 

description 501 



precautions to be observed in 

firing M48- and M55-series 502 



G 

Gearshift lever 

operation 34 

removal and installation 338 
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Generator 

cold-weather operation 66 

description and belt adjustment 392 
does not charge batteries 142 

removal and installation 393 

road test 1 14 

(See also Auxiliary generator) 
Generator drive pulley 306 

Generator regulator 

description 394 

removal, installation, and record- 
ing 395 

testing 142 



(See a/so Auxiliary generator 
regulator) 

Governor 



adjustments 219 

check adjustment and operation 128 
description and removal 216 

inspection and installation 218 

Governor control lever, adjust- 
ments 

lever 225 

lever link 22 7 

Gun. 90-mm 

after-operation service 101 

before-operation service 96 

data 13 

destruction 70 

elevating and depressing 484 

firing 488 

inspection before firing 480 

loading 486 

placing in: 

firing position 480 

traveling position 489 

road test 108, 122 

run-in test 2 7 

(See a/so Antiaircraft gun, cal. 

.50) 

Gun barrels, spare, road test 123 

Gun firing pedal (manual) 438 

Gun firing system 435 

Gun traveling lock 451 

Gunner’s control box 

installation 477 

removal 476 

Gunner’s quadrant Ml 498 



H Page 

Headlights 

description 398 

replacement 

assemblies 399 

lamp-units 398 

Horn (siren) 

after-operation service 99 

before-operation service 94 

description 

horn 403 

system 397 

operation of switch 34 

run-in procedures 26 

trouble shooting 144 

Hull 

after-operation service 101 

at-halt service 97 

before-operation service 94 

cold-weather operation 66 

during-operation service 96 

general discussion 449 

road test 106 

run-in procedures 24 

Hull drain valves 458 

Hull radio terminal box 414 

Hydraulic motor 

removal 429 

installation 430 

Hydraulic pump , 425 

Hydraulic traversing control handle 54 

Hydraulic traversing mechanism 

description 421 

servicing 424 

Hydrostatic lock 125 

Hub 

installation of hub and sprocket 

assembly 354 

removal of hub and sprocket as- 
sembly 353 

I 

Idler, road test 110 

Idler wheels, rear 

adjustment . 347 

assembly 356 
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Idler, wheels, rear — Contd. 
description 

mounting brackets 359 

wheels 354 

inspection 344, 356 

installation 

mounting brackets 361 

wheels 357 

removal 

mounting brackets 359 

wheels 355 

Injector control mechanism 129 

Injector control tubes (fuel) 

description 210 

installation 212 

removal, disassembly, and in- 
spection 211 

Injector operating mechanism 169 

Injectors, fuel 

adjustment of injector rack 213 

description and testing 208 

positioning of injector rack 210 

timing, removal, inspection, and 

installation 209 

Instrument panel 

removal and installation 411 

replacement of lights 403 

testing main feed wires 143 

Instruments 

after-operation service 98 

before-operation service 93 

during-operation service 96 

general discussion 43 

road test 117 

run-in test 26 

trouble shooting 139 

Intercommunication system 5 

Interphone amplifier and control 
base assembly 

installation 475 

removal .* 474 

Interphone equipment (auxiliary) 470 

Interphone reel assembly 478 

Interphone system 448 
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L 

Lamps (lights) 

after-operation service 99 

before-operation service 94 

replacement of lamp-units 402 

road test 120 

trouble shooting 143 

Leaks 

at-halt service 97 

before-operation service 93 

cooling system 267 

fuel system 133 

road test 198» H® 

run-in test 2 7 

Lighting system 395 

Lighting system terminal box 

description and removal 419 

installation 420 

Lights 

description 

blackout driving light 400 

blackout marker lamp 399 

driving compartment light 402 
headlights 399 

taillights 401 

vehicle lighting system 395 

installation 

blackout driving light assembly 400 

taillight assembly 402 

removal 

blackout driving light resistor 401 

taillight assembly 402 

replacement 

blackout driving light 400 

blackout marker lamp 399 

driving compartment light as- 
sembly 403 

headlight assembly 399 

headlight lamp-unit 398 

instrument panel light 403 

taillight lamp units 402 

Loader’s control box 478 

Loading for rail shipment 504 

Lubrication for cold-weather op- 
eration 64 

Lubrication Order 77 

Lubrication systems 

dry sump engine 258 

power train 308 

wet sump engine 245 
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Magneto, road test 121 

Maintenance 

instructions 71 

preventive 91 

Manifolds 

description and removal 

air heater pump 207 

exhaust 239 

fuel 206 

installation and replacement 

exhaust 240 

fuel 207 

road test (exhaust and water) 113 
Manual drive brake shoes 435 

Manual traversing mechanism brake 435 

Master switch box 418 

Master switches 

check 140 

description 390 

installation 392 

removal 392 

testing 143 

Mechanical seizure 125 

Motor, turret traversing electric 90 

Mufflers, exhaust 

description, removal, and instal- 
lation 244 

road test 114 



o 

Oil, engine 

after-operation service 98 

at-halt service 96 

before-operation service 92 

keeping fluid in cold weather 65 

run-in procedures 23 

Oil cooler 

description, removal, and instal- 
lation 253 

inspection 133 

Oil cooler hoses 334 

Oil cooler thermostat 

description and removal 312 

installation 313 

testing 137 

Oil cooler transmission, road test.. 116 



Pags 

Oil filters (See Filters) 

Oil pan 

cleaning 249 

description 263 

removal and installation 256, 26? 

Oil pump 

check operation 133, 336 

description 263 

assembly 263 

pump 251 

replacement 251 

Oil pressure gages 

before-operation service 93 

description and removal 256 

installation 257 

road test 105 

run-in procedures 25 

Oil pressure regulator valve 

description 253 

inspection 254 

removal and installation 255 

Oil pressure relief valve 256 

Oil strainers 

description 251 

removal and installation 251 

oil cooler adapter 251 

transmission 312 

road test 108 

Oil supply, spare 124 

Oil tanks, engine lubricating 

description and removal 260 

installation 262 

Oil tubes 

description, removal, and instal- 
lation 258, 431 

replacement 258 

Open circuit, testing for 140 

Operation in 

cold-weather 63 

dusty conditions and after sub- 
mersion 68 



p 

Parking brake 

description, adjustment, and serv 



icing 326 

operation of pedal 35 
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Periscope head stowage box 


installation 




334 


removal 




328 


Periscope M6 




498 


Periscopes 


operation 




40 


road test 




118 


Power train 


description 




306 


installation 


332, 


334 


removal 


327, 


331 


trouble shooting (assembly) 




136 


Power train lubrication system 


308 


Power unit 


description, nomenclature, 


and 




data 




148 


installation 




166 


maintenance in vehicle 




155 


removal from: 


engine compartment 




163 


fighting compartment 




161 


vehicle 




164 


trouble shooting 




125 


Propeller shaft 


description 




300 


inspection and removal 




302 


installation 




305 


road test 


107, 


120 


run-in procedures 




25 


trouble shooting 




136 


weekly service 




100 


Protective padding 


drivers’ doors 




458 


turret 




439 


Publications and Form No. 26 




124 


Pumps, hydraulic traversing mecha- 




nism 


installation 




429 


removal 




427 


(See also Air heater pump. 


Oil 




pump. Fuel pump, 


and 




Water pump) 

R 



Radiators 

description, removal, and instal- 
lation 269 



lation 269 

road test 116 
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Radio bonding, road test 120 

Radio interference suppression 

accessories 445 

description and data 441 

trouble shooting 146 

Radio systems 

data 9, 13, 470 

description 5, 470 

Receiver 

data 470 

installation 473 

removal 472 

Recoil control, road test 123 

Record of replacement 327 

Regulator units, road test 118 

Reports and records 1, 28, 90, 32 7 
Reservoir, hydraulic oil 



check oil level, drain, and refill 424 



removal and installation 430 

Rocker arm breathers 250 

Rocker arms 171 

Run-in procedures f^3 



s 

Seats 



description 438, 456 

installation 439 

removal 438 

replacement 456 

Sending unit 
description 

oil pressure gage 256 

water temperature gage 277 

removal and installation 

oil pressure gage 257 

water temperature gage 2 79 

Shipping data 506 

Shipment and storage . 03 

Short circuit, testing for 140 

Sighting equipment 16, 490 

Spare parts 10, 13 

Spare track blocks 124 

Spark plug, road test 121 
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Speedometer 

description 379 

inoperative 145 

operation 44 

Speedometer cable, disconnect 328 

Si>eedometer drive 380 

Speedonaeter flexible shaft 379 

Sponson cover plates 

description 453 

removal and installation 454 

Springs 

after-operation service 100 

at-halt service 97 

before-operation service 94 

run-in procedures 24 

Sprocket teeth 139 

Sprockets, road test 111 

Starter 

cold-weather operation 66 

description and removal 385 

installation 386 

road test 117 

Starter drive, testing 141 

Starter solenoid switch 

description and removal 384 

installation 385 

Starter system 

description 382 

faulty 139 

Steering brake cross shaft 328 

Steering brake lever rods 335 

Steering brake linkage 
after-operation service 
at-halt service 97 

before-operation service 94 

Steering brake shoe assemblies 

installation 324 

removal 323 

Steering brakes 
adjustments 

major 319 

minor 315 

description 313 

during-opcration service 95 
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road test 106, 119 

run-in test 26 

trouble shooting 13(5 

Steering levers 

description, removal, and instal- 
lation 313 

operation 35 

inspection of free travel 313 

Steering linkage, run-in test pro- 
cedures 25 

Suspension wheels 

description, removal, and disas- 
sembly 365 

inspection 345, 367 

installation 369 

Suspensions 

after-operation service 100 

at-halt service 97 

before-operation service 94 

operation in cold weather 66 

run-in procedures 24 

trouble shooting 138 

Switches 

description 

air heater 238 

master 390 

starter 382, 384 

water temperature gage 277 

windshield wiper and defroster 59 
installation 

air heater 238 

fuel gage control 190 

gun firing 438 

master 392 

starter 382, 384, 385 

traverse motor 433 

warning signal 257, 279 

water temperature gage 2 79 

operation 

air heater 31 

light 

compartment 37 

driving 33 

fuel gage, horn, and instru- 
ment panel 34 

master 28, 140 

windshield wiper 60 
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Switches — Contd. 


precautions 


471 


removal 


air heater 


238 


fuel gage 


191 


gun firing 


436, 437 


master 


392 


starter 


382, 384 


stop 


461 


traverse motor 


433 


replacement 


horn switch 


404 


stop switch 


- 462 



T 

Tachometer 



before-operation service 93 

description, and replacement of 

head 380 

inoperative 145 

operation 44 

run-in procedures 26 

testing 227, 291 

Tachometer drives 381 

Taillights 

description 401 

removal and installation 402 

Tami>ering and damage 92 

Tarpaulin, run-in procedures 24 



Telescope mount M64 w/telescope 

M76F, M76D, or M70P 490 
Telescope mount M69 w/ pano- 



ramic telescope M12 490 

Telescopic sights, road test 118 

Temperature gages 

before-operation service 93 

incorrect or inoperative 145 

removal and installation 279 

road test 105 

run-in procedures 25 

Temperatures 

at-halt service 96 

road test 107 

run-in test 27 

Thermostats 

description and removal 275 

inspection and installation 277 

S27 
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Throttle 

adjustment 224 

check linkage adjustment 131 

description 221 

removal and installation of con- 
trol 224 

synchronization test 118, 291 

Throttle lever, operation 35 

Tires 

at-halt service 97 

before-operation service 94 

road test 110 

Tools 

after-operation service 102 

before-operation service 94 

list of 10 

road test 123 

special organizational 71 

Towing connections 

after-operation service 101 

at-halt service 97 

before-operation service 94 

Towing hooks 457 

Track connectors 

replacement 347 

reversal 348 

Track drive sprockets 

description; replacement of outer 353 

inspection 344 

Track skids 

installation 365 

removal 363 

Track support roller brackets 

description and removal 363 

installation 365 

Track support rollers 

assembly 362 

description, removal, and disas- 
sembly 361 

inspection 345, 361 

installation 363 

Track tension 

adjustment 346 

check 139 

final road test 108 

inspection 343 

road test Ill 

run-in test 27 
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T racks 

after-operation service 100 

at-halt service 97 

before-operation service 94 

description 345 

disconnect 328 

replacement 350 

road test 109 

run-in procedures 24 

trouble shooting 138 

Transfer gear unit 

description and removal 280 

inspection and installation 282 

road test 116 

T ransmission 

description and data 338 

during-operation service 95 

installation 339 

overheating 137 

removal 338 

road test 106, 109, 119 

run-in test 27 

Transmission oil cooler 

description 310 

disconnect hoses 328 

removal and installation 311 

Transmission oil cooler tubes 311 

Transmission oil strainer 312 

Transmitter and receiver assembly 

installation 473 

removal 472 

Traverse motor 432 

Traverse motor switch 433 



Traversing brake control handles 54 



T raversing mechanism 

before-operation service 96 

road test 108, 122 

run-in test 27 

Traversing mechanism, hand 

description and removal 434 

installation 435 



Fags 



Turret 

description 

traversing 

general 480 

manual 484 

power 481 

turret 421 

operation of controls 52 

Turret control box 420 

Turret electrical system 448 

Turret radio terminal box capacitor 448 
Turret top 

description 439 

installation, removal, and re- 
placement 441 

Turret traversing electric motor 90 

Turret traversing lock 439 

Turret traversing shift lever 54 



u 

Universal joints 

connect 306 

disconnect 303, 328 

run-in procedures 25 

trouble shooting 136 

Unusual noise, road test 107 



V 

Valve mechanism 

description 169 

road test 113 

Valves 

check for defective 133 

cleaning (hydraulic pump) 425 

description 

fuel tank selector 199 

hull drain 458 

oil pressure regulator 253 

oil pressure relief 256 

installation 

fuel tank selector 201 

oil pressure relief 256 

operation 
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Valves — Contd. 

air heater pump shut-off 30 

fuel shut-off . 57 

fuel tank selector 33 

hull drain 40 

removal 

fuel tank selector 200 

oil pressure relief 256 

Vehicle 

destruction 70 

driving instructions 49 

effect of low temperature 63 

lacks pulling ability 137 

lubrication (auxiliary generator) 124 
maintenance 65, 472 

operation 45 

placing in motion 47 

specifications data 9 

towing 50 

Vehicle publications and reports 28 
Vents 

after-operation service 100 

run-in procedures .. 25 

Vertical volute spring suspension 

system 342 

Vibration damper 129 

Vision devices 

after-operation service 101 

run-in procedures 24 

Volute suspension springs 

description and removal 369 

inspection and installation 3 77 

w 

W. D, Form No. 48 91 

W. D.. A.G.O. Form No. 478, 



MWO and Major Unit As- 
sembly Replacement Rec- 
ord 296, 327, 336, 337, 394, 395 



Warning signals 

before-operation service 93 

description 

highwater temperature 279 

low oil pressure 257 

operation 44 
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Water 

after-operation service 98 

at-halt service 96 

before-operation service 92 

run-in procedures 23 

Water expansion tank 

description and removal 2 70 

installation 271 

Water manifold 

description and removal 2 74 

installation 2 75 

Water pump 

description 271 

removal and installation 2 73 

road test 113 

Water temperature gage control 

switch 3 7 

description 2 77 

installation and removal 279 

operation .. 44 

Wedges, inspection 344 

Wet sump engine lubrication sys- 
tem 

description ... 245 

servicing 248 

Wheels 

at-halt service 97 

before-operation service 94 

road test 110 



Windshield wiper motor capacitors 445 



Windshield wipers 

after-operation service 98 

road test 106 

run-in procedures 26 

Wiring 

after-operation service 98 

road test 120 

run-in procedures 23 



Wiring system 

description, inspection, and 

maintenance . 405 

installation of wires and conduits 411 
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